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THE current year has now seen three accidents, 
each of which was the most fatal since Ashtabula, 
11 years ago, when 101 were killed. The last is the 
worst of the three, almost 75 having been killed 
and perhaps 160 injured. As nearly as can be now 
made out the facts were these : 

A special Niagara Falls excursion train over the 
Toledo, Peoria & Western Railway, consisting in 
order of 2 engines, 1 baggage car, 1 officers’ car, 6 
day coaches, 2 parlor cars and 6 sleepers, and carry- 
ing in all some 600 people, encountered a small burn- 
ing trestle, or open culvert, in the dead of night, on 
on a long straight line and slight down grade. The 
speed was high, the structure was only partly 
burned, and the first engine escaped. The trucks 
of the first tender were stripped from it, it was torn 
from the engine, and started the wreck. The second 
engine turned over, and the ten following cars first 
had their trucks stripped from them in succession 
at the gap, and were then ground into a shapeless 
mass by telescoping or otherwise, the two engines 
in front and the six Pullman’s in the rear serving 
as the upper and nether mill-stone. 

The structure appears to have been only some 
15 ft. long and 6 or 10 ft. deep, and had caught from 
the burning prairie. It was too small to burn 
faster and give sign by smoke or flame. There 
was absolutely no warning. Had the structure been 
bigger, likewise, so that the cars could drop into it 
whole, instead of being neatly stripped of their 
trucks, so as to be well fitted for telescoping, the 
fatality would have been less. The accident ap- 
pears as yet to have been one for which no individ 
ual could be justly blamed. 

The first accounts, as usual, were very much exag- 
gerated by the press, which has likewise shown the 
usual tendency to hit the first head it sees by prompt 
tirades against wooden structures, but as we have 
elsewhere stated in this issue, the record of serious 
accidents of this nature is a short one, and this is 
the only one of the first magnitude which has ever 
occurred, if our memory does not deceive us, although 
millions of trains have passed over tens of thou- 
sands of such structure in the past twenty years. 
The primary lesson of the disaster is that some de- 
vice like the Blackstone coupler, which will hold 
the platforms at the same level and prevent tele- 
scoping under all conditions, will be a great safe. 
guard, Had the 16-car train been cut into two, 
likewise, as the dead engineman is said to have re- 
quested, the fatality could hardly! have been a quarter 
or a fifth as great. 
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THE plan proposed by Mr. SAMUEL M. Gray for 
the disposal of the Providence, R. I.. sewage, and 
the purification of the waters bordering on the city, 
has been formally adopted by the City Council. 
This means the impounding of the sewage at Fields 
Point, 14 ft. below city datum, there to be lifted 
28 ft. by pumps, then chemically treated, and the 
affluent discharged into the river. Thus Provi- 
dence, like Boston, takes a radical step in the di- 
rection of its sewage disposal, and sets an example 
to other American cities which are in like manner 
troubled, but still remain content with make-shifts 
rather than grasp the subject in the intelligent and 
satisfactory manner that has characterized the 
work of Mr. GRAY and his associates at Providence. 


——-« 


WorK on the Poughkeepsie bridge progresses 
bravely, The false works for the shore cantilever 
arms on both sides of the river are up, and the 
erection of the steel tower on Pier No. 1 has been 
commenced. Pier No. 2 is nearly finished, the cut 
stone coping courses, and the pedestals for the steel 
pier-tower are being set. The false works adjoin- 
ing Pier No. 2 are ccmpleted and the traveler 
erected ready for work. At Pier No 3 the top of the 
foundation crib is being prepared for the grillage, 
which was hauled out last week and set in place, 
this is a solid mass of timber 100 ft. long, by 46 ft. 
wide, by 14 ft. thick. Masonry has been commenced 
upon it. At Pier No.4 the concrete mixers are hard at 
work filling in thecrib pockets. Pier No. 5 has not yet 
reached bottom, but is doing well and travelling 
downwards as fast as can be expected from such an 
unwieldy mass. 
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THE Penna. R. R. on Aug. 7 moved the iron bridge 
crossing the Conestoga creek, near Lancaster, Pa., 
onto wooden trestles preparatory to replacing this 
bridge with stone arches. This is the largest bridge 
yet moved by the company’s empolyés, it being 340 ft. 
long and weighing 420 tons; the rail is about 60 ft. 
above the surface of the creek. The moving was 
done under the superintendence of Master Carpen- 
ter W. K. BEARD. The temporary roadway is about 
1300 ft. long and rests on & bents of heavy timber 
trestles. The bridge had to be moved northward 
45 ft., and on Aug. 4 the trusses were jacked up 10 
in. and iron rollers placed beneath. Work was 
commenced at 9.29 A. M. on Sunday last; at 9.47 the 
structure commenced to move with six crabs pull- 
ing it, and in precisely 15 minutes the 340 ft. of iron 
trusses had been rolled over to their new position, 
45 ft. distant from and parallel to their old site. 
The track connections were then made and freight 
traffic resumed after a very slight detention. The 
new stone bridge will be completed tWis fall and the 
old iron bridge will be removed to Harsimus Cove, 
N. J., on the New York Division of the road. 
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THE last quarterly report on the Forth bridge, by 
Gen. HUTCHINSON, the Government inspector, states 
the condition as follows: The South Queensferry 
main pier platforms have been raised to their final 
level, 336 ft. above datum. The vertical columns 
are riveted to a height of 325 ft. and built up to 
336 ft. above datum, and the diagonal tubes from 
the base to their intersection are also riveted. The 
bottom members of the north cantilever have been 
built out 130 ft.,and the south cantilever, 122 ft. The 
riveted steel work on this pier now amounts to 3,450 
tons, 950 tons having been added during the last 
quarter. The Inch Garvie, or central pier, has its 
platforms 245 ft. above datum, the vertical columns 
built up 2.25 ft. and riveted for 195 ft. above datum. 
The bottom members of the north and south canti- 
levers are built out 107 and 8 ft. respectively. 3,600 
tons of steel have been riveted on this pier, 930 tons 
in the quarter. The North Queensferry platforms 
are up to the final level, 355 ft. above datum; the 
vertical columns are built up to 336 ft. and riveted 
to 325 ft. The bottom members of the north and 
south cantilevers have been built out 130 ft. each. 
3,540 tons of steel work are riveted on this pier, 760 
tons in the last quarter. Up to the present date, 
511,000 cu. ft. of granite have been delivered, and 
496,000 cu. ft. set; and about 107,000 cu. yds. of 
rubble masonry and concrete work laid. In all, 
41,400 tons of steel have been delivered. The average 
number of men employed during the quarter was 
3,410. 
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Two new round roof cars have been recently added 
to the equipment of the Prov. Warren & Bristol R.R. 
following the lead ofthe Boston & Albany, and they 
are said to be generally admired. Discarding the 
monitor top, the roof lines are carried up in a Roman 
arch to the same height as the monitor top, making 
a much stronger roof and giving more room within 
the car. There are ventilators in the roof for every 
seat,and thelamps are conveniently located at the sides 
of the car. These cars are finished in quartered oak, 
giving the interiora light roomy appearance, and have 
large windows with spring roller curtains. The 
cars were built by Osgood, Bradley & Sons, of Wor- 
cester. All the Mann Boudoir cars are built in this 
way. 


THE Baldwin Locomotive Works have just made 
a contract with the Westinghouse Electric Co. for 
an electric light plant to cover 2,700 lights, about ten 
per cent. of them are lights, which is probably the 
largest private electric plant in thecountry. The 
introduction of electric lighting is going on in al! 
directions with extreme rapidity. 

Sad bisciclacdlbrouae sis 

ACCORDING to the report of H. M. Inspectors of 
Mines for 1886. the average wages of a first-class 
English coal-miner stand as follows: The miner 
worked 2783¢ days, took out 86014 tons of coal and 
his total earnings were %304.53, His net earnings 
after deducting for smith, etc., were $292.61. An 
average collier in the splint coal seam worked 2431¢ 
days, raised 729 tons 17 cwt. and earned $207.42, 
From this was deducted $40.12 for smith, doctor, 
school, sick-fund, house-rent, and house-coal, leaving 
$167.30 as net earnings. 
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Boston & New Yor. Rapid Transit. . 19534 mis 
N. Y. & N. E, Air Lifte.. és 217 "nis. 
Fall Kiver Line..... .. 230 mls. 
Shore Line. 234 mis. 
Boston & Aibany, & N. Y.. N. H. & Hartford, 336 mis. 


The saving is enough to make an appreciable dif- 
ference in time. 


_ . 7 

On the 6th inst. a singular occurrence happened in 
the south heading of Shaft 17 on the New York 
Aqueduct. This heading is now passing through 
sand and gravel, the method of working being illus- 
trated elsewhere in this issue. Shortly after the 
three regular shots had been fired in the north 
heading of Shaft 18 a break occurred in the tim- 
bered section about 12 ft. from the drift. The cave 
did no particular damage or injury. The vibrations 
imparted to the rock by the blast were transmitted 
to the loose material which was jarred sufficiently 
to produce a further settlement of the entire mass 
over the heading of the tunnel. The weight of this 
body of earth, some hundred feet in depth, was 
greater than the timbering could support and is 
gave way. The two headings are about 500 ft. apart. 
On the surface of the ground above some of the 
headings the strokes of the drills can be easily 
counted. 
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THE New York & Boston Rapid Transit Co. has 50 
or 60 men in four surveying parties now at work in 
Masachusetts Connecticut and New York on the 
preliminary survey for their proposed direct line - 
between Boston and New York. The line will be 
located ready for contracts by Oct. 30. Negotiations 
have been completed for constructing the entire line 
and all the necessary capital has been raised. The 
main line comes to the Lowell R. R. station in 
Boston, and the terminals there will include both 
those of the Boston & Maine (which has leased the 
Lowell), and Boston & Providence roads. 

The plan is to authorize the issue of $40,000,000 
bonds and $40,000,000 stock. . It is expected, how- 
ever, that the line will be completed for between 
$46,000,000 and $137,000,000. Of this, $0,000,000 will be 
used in New York City ; $2,000,000 for terminal sta- 
tion, which will occupy two blocks at 50th street 
and Broadway, and $1,000,000 per mile for the seven 
miles of line in New York. In addition, $2,000,000 
will be used for Northern connections with other 
roads. 

The main line starts from Boston & Lowell “sta 
tion in Boston, runs through Milford, Willimantic. 
New Haven, Bridgport and Norwalk, the direct line 
running on the northerly side of these places be- 
tween the bends of the loop formed by the New 
York & New England, New York, New Haven & 
Hartford, and Boston & Albany lines. It enters 
New York at High Bridge, Harlem, and runs on the 
west side of Central Park. 

Distances between New York & Boston by the 
several lines are: 


Brps will be received for supplying the iron-work 
for the Miegs Elevated Railway line between Cam- 
bridge and Boston, from nine or ten leading com- 
panies. They will be opened and contract awarded 
Aug. 15. Two miles will be constructed at once. 
Plans are now being made by a corps of draughsman 
for the curve constructions. The Miegs system is 
an itteresting and novel experimeut, possessing 
many interesting features which we shall illustrate 
shortly. . 


THE National Car and Locomotive Builder makes 
the statement that “the brakes on cars of suburban 
trains on many railroads are operated by straight 
air,” justly adding that it is a dangerous practice 
and ought to be abandoned, and adducing in evi- 
dence the facts which this journal brought out in 
respect to the Bussey bridge disaster. It is but a 
question of time when the roads following this 


. practice will have reason to regret it, nor do we 


think there are any considerable number who do it 
now. 


* —-~ 


THE Manhattan Elevated Railway will make a test 
of a petroleum burning locomotive, with a view of 
introducing it on the line should the result be satis- 
factory. The great actuating motive is to do away 
with smoke and cinders as well as with the cost of 
handling coal, which is considerable. The elevated 
lines are the place of all places for using petroleum, 
and we think it highly probable that it may Soon 
become their standard fuel, although we have no 
belief that any money can be saved thereby. 
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Standard Wooden Trestles. 














We continue the series of drawings of standards 


of the Kansas City & Omaha Railroad, which we be- 
gan two weeks eg,o by giving the standard wooden 


trestles in the accompanying cut. We have briefif 
commented on their design noour editorial page, and 
therefore need say no more here. 
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The Company’s Side of the Panama Canal 
Scheme. 




















PARIs, July, 1887. 

The announcement of a new issue of Panama 
bonds to the amount of 200,000,000 francs, aroused 
afresh all those who have arrayed themselves in 
opposition to the canal project. The company has 
however so effectually secured the support of the 
French press, that very little of what was said 
against it could find its way into the newspapers, 
and its enemies were accordingly reduced to the ne- 
cessity of resorting to pamphlets, and special sheets, 
in order to bring this argument before the public. 
These attacks, industriously circulated, and hawked 
about the streets, had the disadvantage of appear- 
ing to be either attempts at blatkmail, or efforts to 
break down the prices at which Panama stock and 
bonds are quoted at the Bourse. So great however 
is the personal prestige of “‘ le grand Francais,” at 
least with those who have furnished the $159,200,000 
already expended on his enterprise at Panama,that 
they promptly, within a few hours after the books 
were opened yesterday, subscribed the additional 
$40,000,000 he asked for, andthere is not the shadow 
of a doubt but that they will, with equal prompt- 
ness, give the remaining #40,000,000 that he declares 
will be needed in 1888, in order to ensure the open- 
ing of the canal the following year. The bonds 
subscribed yesterday, like those of last year (and 
those to be issued next year will be of the same type) 
are issued at 440 francs,and draw at 30 francsinterest 
payable quarterly. Six times a year, commencing 
in September next, a drawing takes place, and the 
1000 bonds whose numbers are drawn, are paid off 
atthe rate of 1000 francs a piece. The number of 
bonds.thus drawn and cancelled increases each 
year, and in this way the whole loan,with a premium 
@ 560 added to each bond, will be paid off in 48 


years. 
Those who are attacking M. DE LESSEPs’ enter- 


prise, endeavor to convince people that it is merely 
a gigantic scheme: for draining France of the 
garnered hoardings of years of toil, industry and 
economy, on benalf of an undertaking which can 
never be completed, or which, if completed, will 
have involved such an outlay of capital, that its 
possible earnings will never suffice to make it profit- 
i able. The facts and figures on which they rely, and 
the arguments they draw from them,are well known 
in the United States,whete their conclusions are gen- 
erally accepted as in the main correct. The com- 
pany’s sideof the case is not by any means so well 
} understood in America,and consequently it seems to 
1 me that the facts and figures given by its author- 
; ized defenders over here, and their arguments and 
i conclusions, may not be without interest to the 
readers of ENGINEERING NEws. These facts and 
figures are taken, first, from the report M. CHARLES 
DE LESSEPS has just made of his recent inspection 
at Panama and, secondly, from another report, 
made by M. DE MOLINARI who visited Panama last 
; March, and who claims that while there he in- 
j spected every mile of the canal, that he did this in- 
4 dependently of its officials, and solely with a view 
to protecting his own inerests as one of its stock 
holders. Using these two reports as checks on each 
other, and adopting, where they materially differ, 
the statement least advantageous to the company, 
the following may be taken as all that is claimed 
concerning the progress of the work at the end of the 
five years during which it has been prosecuted. 
Commencing at Colon, a port 4,500 acres in extent, 
and 9 metres (29 ft.2 ins.) deep has been dredged out, 
and work on an inner port or dock with an area of 
400 square metres (480 sq. yds.) has so far progressed 
that it can easily be completed in 1888 From 
this port to kilometre No. 5, a distance of 34 miles, 
the canal is practically completed, that it to say, 
it has been excavated to its complete depth of 9 
metres, has a bed width of 22 metres (71'¢ ft.) and a 
top width of 40 metres (130 ft.) At the 5th kilometre 
is a hill which has only been partly cut through, In 
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March last the cut had progressed to within 5 
metres (16 ft. 3 ins.) of the bed of the canal. Beyond 
the hill the canal is completed as far as the 10th 
kilometre, with the exception of a few masses of 
rock, which will be removed before the end of the 
year. Between the 10th and 18th kilometre steam 
dredges are at work excavating at the rate of 100,- 
000 cubic metres (3,530,000 cu. ft.) per day ; that sec_ 
tion will be completed at the end of the present year. 
Between the 18th and 23rd kilemetre there is no 
serious obstacle of any sort, the work has made good 
progress and will be completed early next year. The 
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secondary beds dug to receive them will be con- 
structed. All machines and tools needed for the 
work to be done on this division are on the ground, 
and the work itself is now progressing at the rate 
necessary to complete it within the time still at the 
disposal of the contractor. Aside from some unfor- 
seen cause of delay, the division ought to be ready 
by the end of 1888. With the third division the line 
reaches the foot-hills of the mountains that form 
the water shed of the Isthmus. This division, ex- 
tending to the 53rd kilometre, is already well under 
way. The Gamboa bluff at the 45th kilometre, com- 
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Standard Wooden Trestles. Kansas City & Omaha Railroad. 


whole of the first third of the canal from Colon, 14% 
miles will then be ready. At the 28rd kilo. the line 
encounters on the west bank of Chagres river a bluff 
65 metres (214 ft. high. On the 38rd of March the cut 
through this bluff, 74 metres in length, had been 
brought down to within 25 metres of the bed of the 
canal. It will be finished early in 1888. 


The first division of the five into which the whole 
work has been parcelled out to fix contractors, ends 
at the 26th kilometer, 1644 miles from Colon. Both 
M. CHARLES DE LESSEPS and M. MOLINARI assert 
that the whole of it will be ready by the middle of 
1888. The second division extends from kilometer 
26 to kilometer 44. It is between these two points 
that the obstacle of the Chagres river has to be 
overcome. Instead of the dam originally contem- 
plated intended to hold the whole overflow of this 
river during the rainy months, a smaller dam 
sufficiently large to turn its waters into several 





posed of hard sandstone has been cut through to 
within 20 metres (67 ft.) of the bed of the canal, 
about one-half of it has been blasted down to the 
whole depth of the cut and nothing remains to be 
done but to remove the fragments of stone. 


After Gamboa comes the Corrosita, a hill 52 metres 
(169 ft.) high, through which the cut has already 
been brought down to within 30 metres (971¢ ft.) of 
the bed of the canal. Beyond kilometre 47 there is 
no obstacle of importance until kilometre 49 is 
reached ; then comes a series of low earth hills and 
beds of clay. and at the 58rd. kilometre the line of 
the canal reaches the foot of Culebra Mountain. 
The piercing of this is the work entrusted to the 
fourth division. The total height of this obstacle is 
115 m. (377 ft.) All the preparations for attacking it 
at every possible pointare now fully completed, the 
roads for removing , clay and schist rock of 
which it is composed, have been built, and the work . 
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has commenced. The chief trouble in dealing with 
the Culebra does not lie with the mountain itself 
but in getting the machines into position and in 
creating the necessary roads. This being accom- 
plished within the estimated time the cut ought to 
be made with equal promptness. The fifth division 
presents no obstacles of any kind. It is progressing: 
as rapidly as the specifications call for. At kilo- 
metre 65 a marsh begins which extends to Boca, at 
which point the canal ends. It will be necessary to 
dredge out a channel from Boca to the island of 
Naos, where ships arriving at Panama are now 
forced tounload. This channel will be completed in 
April, 1888. To sum up:—There is not a point any- 
where along the line at which work has not com- 
menced and is not progressing at the rate necessary 
to complete it by the end of 1889, and all the 
materials means: machines, tools, etc., are ready 
and on the ground. The first third of the canal, 
measuring from Colon, will be entirely completed 
by the middle of 1888. The third, extending from 
Panama to the Culebra will be.completed by the 
end of that year. The middle third, including the 
cut through the Culebra will be completed by the 
end of 1889. Some cataclysm of nature, a pestilence 
which will sweep away the labor supply, or political 
events may, of course, intervene to prevent this, but 
aside from such quantites negligables, in human 
calculations there is nothing to prevent the canal 
from being opened to commerce at the end of 1889 or 
early in 1890, and that, too, without its being neces- 
sary to resort to any other means than are now at 
the disposal of the company. 

These means, aside from machines and labor, 
include the capital necessary for completing the 
work within the time specified. In the original 
estimates the total cost of the canal was set down at 
1,200,000,000 francs. Thus far the company has re- 
ceived :— 


Francs. 
Capital, all paid. .-.....-........ noes dabeceeces oe 300,000,000 
On 3 per CeNL, DONdS...- «+e. --ecceeeeneceees eee 171,000,000 
On 4 per Cent. LONGS.... ~~ 1... eee cee ee eeee ee eeee 125 000,000 
On 6 first SOTIOS,..--- 6.6 eee ee cece nee e eee eenenenes 200,000,000 
PONE 6 4 caged covrecesccescovenscese 796,000,000 


Over 100,000,000 francs of this sum still remains 
unexpended, The second series of 6 per cent. bonds 
just issued, and the third series to be issued next 
year, added to the cash on hand, will give the 
company 500,000,000 with which to complete the 
canal. Is this sufficient? M. DE LEssEPs and his 
lieutenants say that it is, and if, as they assert, two 
thirds of the work is already accomplished and all 
the machinery necessary to complete the remaining 
third is on hand, the presumption is that they are 
not mistaken. 

It must be remembered that a large portion of the 
696,000,000 frances already spent has gone to pay 
interest to the stock and bondholders. Until the 
completion of the canal the company will have to 
pay annually ; 





FRANcs, 

5 per cent. on its captial. .........-.seceeeeeeeee 15,000,000 
Interest on its 3 5,130,000 
7 oo ++ 5,000,000 
ae - 36,000,000 
rita i ncctheawcbeesucscss oe 51,130,000 


It will also each year have to pay back a portion 
of its bonded debt and of the premiums on it. These 
premiums will bring the total cost of the canal up 
to 1,800,000,000 francs. During the first year after it 
is open the interest charge, preraiums, and ex- 
tinguishment of the bonded debt will call for 
80,000,000 francs a year, a sum which will diminish 
each year until the whole bonded debt is paid off. 
Will the earnings of the canal enable the company 
to meet this charge? This question raises another: 
“ What will be the minimum traffic of the canal if 
opened in 1889, or, at the latest, 1890?” The Panama 
route will shorten the distance by sea between : 


Marine Leacuss. 

London Francisco..........+. 3,300 
London BGP cnecncecscuetevosne 2,200 
Bord~aux or Havre and Valparaiso... 1,400 
London and¢ wich Islands. ... 2,800 
New york Sinise céi apececee 3,300 

ew York and San Diego.............. 4,700 
New York and Francisco,....-..-. ; 4,70 
New York and Vancouver...-..-.--.--. 4,800 


This table might be extended indefinitely, but in a 
general way it will suffice to say that the canal will 
reduce from one-half to one-quarter the sea route 
between any port of Europe or the Atlantic coast of 
America, and any other port on the Pacific, or in 


Oceanica. It is therefore evident that the canal as 
soon as it is opened, will absorb all navigation 
then existing between these ports. At the Inter- 
national Congress of 1879, M. EMILE LEVASSEUR, of 
the French Institute, estimated the minimum ton- 
nage that then passed around Cape Horn,and which 
would find it advantageous to use the Panama 
canal at not less than 4,800,000 tons annually. In 
his estimate he put the tonnage to, and from Aus- 
tralia at 300,000 tons, and made no estimate of the 
tonnage between American, Atlantic and Pacific 
ports other than that of the United States, between 
its own ports on both oceans. China, Japan, and 
New Zealand were also not taken into considera- 
tion. Three years previously, in 1876, the San 
Francisco Chamber of Commerce submitted that 
the commerce of the American Continent alone, 
which would use the canal when it was opened 
would in 1890, amount to 7,000,000 tons annuallv. In 
1884, M. AMEDE MARTEAU, editor of theJournal du 
Havre, revised M. LEVASSEUR’S estimates, and 
came to the conclusion that the tonnage between Eu- 
ropean and Pacific ports, that went by the Cape Horn 
route, amounted in 1883, to 2,370,774 tons; between 
Europe and Australia, Oceanica, Dutch India 
and New Caledonia to 2,696,754 tons; that beween 
Atlantic and Pacific ports of the United States 
to 1,619,440 tons : total—6,886,968 tons. In 1885, MAR- 
TEAU, using the official reports for 1884, as the basis 
of his calculation found that this traffic had in- 
creased to 7,109,190 tons. At the same rate of in- 
crease there ought to be in 1889 about 8,000,000 tons 
of traffic for the canal. Like LEVASSEUR, MARTEAU 
left out of his calculations Atlantic and Pacific 
ports not located in the United States. Some data 
concerning these was collected in 1885 by the Revue 
Gazette Maritime and it estimated that they would 
furnish about 2,500,000 tons of traffic for the canal. 
MULHALLS’ “ Dictionnaire de Statistiqus” esti- 
mates the tonnage that in 1889 will be using the 
Cape Horn rout if the Panama canal is not open at 
11,750,000 tons. Admiral Davis, Gen. GRANT and 
VAN NEHUS, all these went far beyond these figures 
in these estimates while the English Minister of 
Commerce in his report for 1885,states that the total 
maritime movement of Australia was then 14,630,- 
924 tons. M. PAUL LEROY BEAULIEU, a determined 
enemy of the canal, commenting on the rapid in- 
crease of commerce with Australia said : 


“That portion of it which passes through the Suez 
canal will certainly in a few years amount to 12, 18 
or perhaps even 20 million tons. A part of this, per- 
haps or third or afourth, may use the Panama route 
which will also secure the million odd tons of mar- 
itime commerce to and from New Zealand. The 
Rev. JAMES BALLANTYNE, in 1880, estimated the traf- 
fic to and from Sydney, Queenstown, New Zealand 
and Tasmania, which would necessarily use the canal 
at 2,500,000 tons. While all these estimates differ 
widely none of them place the existing tonnage that 
would pass through the canal were it open at less 
than 6,000,000 tons annually. For the most part all 
the estimates show that this is very much below the 
traffic the canal will have when opened to commerce, 
and the promotors of the enterprise confidently 
count on an annual traffic of 12,000,000 tons. 


This at the tolls decided on, 15 francs a ton, would 
yield a gross income of 180,000,000 francs. Even at 
the lowest estimated tonnage the income of the canal 
would not fall below 90,000,000, a sum declared to be 
quite sufficient to meet all the interest charge on 
the capital and bonded debt, and also to allow the re- 
duction of the latter in the manner that has been 
promised the holders of the securities, and also to 
meet the current expenses of the canal. Besides 
this guarantee that their money is safe, the stock and 
bondholders have the additional security of the land 
granted to the company by the Columbian Govern- 
ment. This grant consists, first, of a strip 660 ft. in 
width on either side of the canal and running its 
whole length, and, secondly, of 1,250,000 acres of pub- 
lic land to be selected by the company, and includ- 
ing whatever minerals they may contain, to be con- 
veyed to the company absolutely in proportions 
equal to the work accomplished on the canal. In 
October, 1886, the company had received an absolute 
title to one half of the whole grant. 


Conversing the other day with a gentleman hold- 
ing a high position in the company, and who is nat- 
urally an enthusiastic believer in its success, I took 
occasion to ask the question: “Where does all the 


money come from with which France is playing this 
heavy financial game?” 

“Where does the money come from?’ he an- 
swered, ‘“‘Why from Suez; France is only reinvesting 
at Panama what she has made at Suez.’ Then he 
went on to prove this as follows: On the 3ist. of 
Dec., 1883, the Suez canal had cost 504,478,765 francs. 
Of this sum, France furnished 263,784,866 francs. The 
stock and bonds of the company held in France on 
the 3ist. of December, 1883, were worth at their 
market value on that day 571,921,389 francs. The 
holders of these securities had received in the way of 
interest, capital repaid, and premiums from 1862 to 
the end of 1883, 298,993,537; during the same period 
there had gone into French pockets, in the way of 
salaries paid and material purchased by the com- 
pany, 332,960,625 francs, and the French Government 
had received 17,061,056 as taxes from the company. 
These amounts added together make a total of 649,- 
015,218 francs that had been returned to France in 
22 years for an advance of 263,784,865 francs, and 
she still held securities to the value of 571,921,389 
francs. The Suez investment has not turned out 
badly, and the money made in it is what France has 
invested in the Panama Canal. 

FRANCO AMERICAN. 
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Information as to Admission for Membership 
to the American Society of Civil Engineers, 
In response to more than one late inquiry on this 

head and for the information of others to whom 
it may be interesting, we published the following ex- 
tracts from the Constitution of the American Society 
of Civil Engineers relating to the question of mem- 
bership: 

ArticLe [V.—Civil, Military, Geological, Mining and 
Mechanical Engineers, Architects, and other persons 
who by profession are interested in the advancement 
of science, shall be eligible for admission in their ap- 
propriate class. 

ARTICLE XVI.—The active Members of this Society 
shall be divided into three classes to be styled respec- 
tively, Members, Associates, and Juniors ; and each per- 
son, when duly elected and qualified, shall receive a cer- 
tifieate of membership, indica-ive of the peculiar class 
which he represents. Associates aud Juniors shall 
possess all the rights and privileges of Members, ex- 
cepting the right of voting 

ABIICLE XVII.—A diember shall be a Civil, Military, 
Mining or Meghanical Engineer who has been in active 
practice as such for seven years, or has graduated as 
Civil Engineer and been in practice for five years, and 
has had responsible charge of work as Chief Resident, 
or Superintending Engineer for at least one year ; not 
as askiliful workman merely, but as one qualified to 
design as well as to direct public work. 

An Associate shall be a manager of a railroad canal 
or other public work ; a geologist, chemist or mathema- 
tician; a proprietor or manager of amine or metal- 
lurgical works; an architect-or manufacturer; or one 
who, from his scientific aequirements or practical ex- 
perience, has atta.ned eminence in his special pursuit 
qualifying him to co-operate with engineers in the ad- 
vancement of professional knowledge; but shal! not 
himself be practicing as an engineer. 

AJunior shall be one who has had actual practice in 
some of the branches of civil, military, mining or me- 
chanical engineering, for not less than two years; or 
ifa graduate of a svientifie or collegiete institution 
for not less than one year, 

A person to be eligible to any class of membership 
must not be less than twenty-one years of age, 

ARTiIcLe XVIII.—Nominations and proposals for ad- 
mission to the Society shall be endorsed by at least 
five Members, who certify that they personally know 
the nominee or candidate, and thet he is worthy of 
acceptance, The proposal for Member, Associate or 
Junior shall contain a statement, over the candidate’s 
signature, of his age, residence, the nature and term 
of his professional service, and that he will coPform te 
the requirements of membership if elected. Fellows 
shall not be required to present themselves as candi- 
dates; those making the nomination shall state tho 
ground therefor, and certify the nominee will ac- 
cept if elected 
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payable to the order of the American Society of Civil 
Engineers; and be in drafts on New York, or Posta 
Money Orders. 

Address JOHN BoGART, Sec. Am. Soc. C. E., 127 E. 
28rd St., New York City, for further information. 


ee 


Stone Arch Bridges on the Penna, R. R. 


The illustrations given herewith show the changes 
made in four bridges on the Pennsylvania R. R. by 
substituting stone arches for the former iron trusses, 

There is little about them to describe, saving that 
the old piers and abutments have been in each case 
incorporated in the new structure. This will be 
especially noted in the Conemaugh bridge where the 
former bridge-seats are very apparent, and the arch 
has been ribbed to conform with the oblique abut- 
ments, 

This elimination of iron structures and the substi- 
tution of stone arches for them on the line of the 
road is done in the interest of cheaper maintenance 
rather than for greater safety. And also as afford- 
ing a roadway fitted for almost any future increase 
in the load to be imposed by passing trains. 
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The Construction of the Severn Tunnel.” 


Mr. CHAS. RICHARDSON, the originator and engineer 
of the Severn ‘Tunnel, lately aelivered a very interest- 
ing address at Bristol, England, upon the history of 
this work, and from it we make the following ab- 
stract: . 

It was in 1862 that he first conceived the idea ofa 
tunnel at this point and commenced to examine the 
conditions surrounding the problem. Out ofa width 
of 244 miles of water-way he found 2 miles dryat low 
water, and the rock was horizontal in strata and im- 
permeable to water. He concluded that a tunnel 
was practicable and that there would be no leak 
age of Severn water, which results have demon- 
strated to bea correct diagnosis. The Bristol & North 
Wales Railway Company now became interested in 
the scheme and made borings and further examina- 
tions. The plans for the tunnel, made by Mr. RIcH- 
ARDSON, were presented to Parliament in 1863, but 
failed, and several years later a second attempt 
was likewise fruitless. In 1872 the railway company 
again submitted a tunnel plan which was opposed by 
a bridge project at the same place advécated by Mr. 
JOHN FowLer, C.E. But the directors favored the 
tunnel and the Act was passed and Sir JOHN HAWK- 
SHAW appointed consulting engineer 

After considerable preliminary investigations the 
exact line of the tunnel was fixed. The approach 
zradients from both sides were 1 in. 100, which re- 
quired the English side to be run 6000 ft. through 
the Severn Marsh before it passed out of cutting, com- 
mencing at 60 ft. below the Severn alluvium. The 
first work done wastorun a heading under the Shoots 
so as toatonce testthe practicability of the scheme 
The Sudbrook shaft was consequently started in 
March, 1873. This shaft penetrated red-rock and marl 
and magnesian conglomeratein the first 91ft,; then 
pennant sandstone, 19 ft., clay shale, 24 ft., coal 
shale, 10 ft.; millstone grit, 11 ft.; fire-clay, 9 ft.; lime- 
stone boulders in fire-clay, 15 ft. and fire-stone, 26 ft.; 
all these strata dipped towards the river lin 7. In 
Dec. i876, the river heading wasstarted, passing again 
through the dipping strata into the pennant sand 
stone. Some water was struck and several copious 
springs uncovered so that a‘flood door was put in 
about 1020 ft. from the shaft. 


The line was set down the shaft by a TROUGHTON 
& Srvms special transit having a 4 in. hole in the bot- 
tom plate through which the telescope could be 
pointed vertically and a large block of stone was 
solidly built into the shaft wall to carry this transit. 
The lighter end of this stone projected 2-ft. into the 
shaft and on it the center-line of the tunnel was 
marked and an 8 in. hole cut through it. At the 
bottom of the shaft a wire, 250 ft. long, was stretched 
between a strong beam fastened across the back of 
the: shaft bottom, furthest from the heading, and 
another beam across the heading near the end of the 
wire; 6 in. finely threaded adjusting screws were 
fixed to these beams, and then each end of the wire 
was simply passed over the thread of the screws and 


* For profile of the Severn tunnel see ENGINEERING News, April 
17, 1886, p. 245. 


a 28 1b. weight suspended from it. 
well oiled and turned by a simple hand-wheel at one 
end. 
then fixed over the hole in the top stone and adjusted 


The screws were 


All was now ready below. The transit was 
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Bridge over the Pequea Creek. 


turns of the screw brought the wire into exact posi- 
tions at one end and the other part of the wire, as 
much of it as could be-seen in the shaft, was also 
aligned by meansof the screw inside the heading, these 
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in position and leyel; it was then turned upon a sight 
pole on the other side of the Severn on the tunnel 
center-line, and the telescope then carefully pointed 
down the shaft onto the screw and wire. A few 


readings were repeated until their absolute correct- 
ness was assured, an electric lamp being used below 
to bisect the wire with An engineer below 
with a smaller transit next prolonged this 250ft. base- 
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line and put in his permanent roof-plugs. After 
observations showed that when the telescope below 
was reversed in its Y’s and a second line run to de- 
tect instrumental error, the two lines diverged grad- 
ually in a very flat curve until they were 2 ft. apart 
at the end of one mile; a mean was taken between 
these two lines for the true center-line. 

The heading was carried on under the Shoots on 
the English side of the Severn, and then began to 
rise, emerging from the permanent formation into 
the upper coal shale and passing through two thin 
coal seams until it came toa vertical fault, 6,540 ft. 
from the shaft, where it suddenly encountered the 
red sandstone. This rock was very hard and after 
entering it for about 150 ft. an open vertical seam 
was tapped containing a large quantity of water 
under heavy pressure, but which was soon drained. 
Other shafts were now sunk and headings started 
from them both ways, and at the same time a head- 
ing was started landward from the original Sud- 
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Longitudinal Section of South Heading. 


brook shaft on the Welsh side. When this latter 
heading had been extended a length of 1,062 ft. the 
“big spring’ was tapped on Oct. 16, 1879, and the 
works flooded. 

At this time the heading under the river was 
10,110 ft. long, and was within 514 ft. of joining the 
heading from the other side. After the flooding Sir 
JOHN HAWKSHAW was made engineer-in-chief and the 
completion of the whole work was let to Mr. THOs. 
WALKER. This contractor sunk new shafts on each 
side of the spring, two at Sudbrook and two one- 
half mile inland, and put into these powerful pumps 
which gradually lowered the water until there were 
only about 40 ft. in the bottom of the shafts. It was 
known that in addition to the spring large quanti- 
ties of water came from the river heading through 
the open flood-door. LAMBERT, a noted diver, was 
engaged to shut this door; but owing to difficulty in 
dragging his air-pipe he was compelled to return 
when he was within about 200 ft. of the door. 
FLEvss, the inventor of an apparatus for diving 
without air-pipes, next made an attempt to reach 
the door, and went with LAMBERT to the mouth of 
the heading ; but when he found what kind of a 
place it was, his heart failed him, and he*came up. 
He said he would not undertake to shut that door 
for $50,000. LAMBERT then borrowed the Fleuss dress 
and after one failure closed the €oor. The water 
was then pumped out and work started about the 
end of 1881. 


Sir Joun HAWKSHAW changed the approach gra- 
dients and lowered the rails 15 ft. under the Shoots 
and a new heading was driven from the Sudbrook 
shaft towards the big spring on this lower level. 
When within 270 ft. of the old spot the spring broke 
out again in double quantity and washed the 
miners and their cars out into the shaft together. 
A door had been built,but no one could go near it as 
the water poured out at the rate of 27,000 galls. per 
minute. Thanks to the pumps now in position the 
water was gradually lowered and LAMBERT was 
again called upon to shut the door, which he suc- 
ceeded in doing. The work then went on, but under 
great difficulties from water. As the tunnel was 
driven through hard rock and lined with brickwork, 


the chief load on the brick was from water pressure. 
The water pressure on the crown of the arch was 
52 Ibs. per sq. in. and the bed pressure on the arch is 
3.15 cwt. per sq. in. But the invert being flatter in 
radius had a water pressure of 64!¢ Ibs and a bed 
pressure of 6.09 cwt., about twice that on the arch. 
To be of equal strength agaiast water pressure the 
invert should be twice as thick as the arch. But 
after the cement had set for 3 or 4 months and the 
vent-pipes were stopped, the water pressure reached 
#0 Ibs. per sq. in. and then in certain places the top 
ring of the invert was blown up; the second ring fol- 
lowed, and when the third was rising, the contractor 
opened the pipes and released the pressure. The 
explanation of this was that in these cases the top 

was the tightest of the six rings of brickwork, and 
had to sustain on its 444 ins. nearly the whole of the 
pressure which passed with comparative ease the 
lower five rings. When the top yielded the next 
followed. In other cases where the masonry held, 


Section at eod of Masonry. 


Shafé No. 17; Croton Aqueduct. 


a deeper ring was probable the tightest and was as- 
sisted by the others to withstand the pressure. 

It was finally decided to pump all the water,and a 
new shaft containing 6 large pumps was sunk at 
Sudbrook, which delayed the opening of the tunnel 
one year. Mr. RICHARDSON advocated the vertical 
bond instead of ring work in the arches, but the 
engineer-in-chief objected to the use of special bricks 
and this was not done; otherwise it would at least 
have been impossible to blow up the invert in detail 
as with rings. - 

As finally finished and opened to traffic on Dec. 1, 
1886, the Severn tunnel is 22,982 ft. long. The spring 
water continues to flow and is pumped at the rate of 
20,000,000 galls. a day, of which 11,000,000 came from 
the Sudbrook spring. 
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Loose Material on the New Croton Aqueduct. 





The south heading of Shaft 17 on the New Aque- 
duct for supplying this city with water now presents 
a sight but seldom seen outside of a mining region. 
The solid rock through which the tunnel had been 
passing, suddenly ended—so suddenly in fact that no 
effort could be made to stop the inflow of wet sand 
and coarse gravel which completely filled the head- 
ing and formed a wedge-shaped deposit extending 
back a considerable disvance. After allowing the 
material a short time to settle the heading was 
cleaned out and the “bar method” of tunneling 
adopted as being the most economical and expedi- 
tious way of piercing the gravel, the extent of which 
is not known. This method consists in lining the 
roof and side walls of the excavation with heavy 
timbers placed parallel with the axis of the tunnel 
and spaced a convenient distance apart. Between 
these logs are placed short braces and behind them 
are driven poling strips, which form a sheathing 
entirely covering the earth and preventing its en- 
trance. The sides are carried below the bottom 
which is protected by a double course of planking. 
The masonry is then built in the chamber thus 
formed. This in brief is the method pursued. 

Extending a little above and in line with the 
crown of the masonry is a drift from 3 to 4 ft. high 
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and about 9 ft. wide. When beginninga section, an 
opening is made at the top of the heading sufficiently 
large to admit a square stick (about 10 « 10) equal in 
length to the width of the drift. This timber is 
supported at its end and at its center by vertical 
posts. At the top and beyond this timber the earth 
is carefully loosened to admit of poling strips about 
4 ft, long being driven into the earth. The inner or 


rear ends of these strips rest upon and are supported 
by the timber, and they are driven at such an up 
ward inclination that their forward ends will rest 
upon the next timber put in. The sides of this first 
section of the drift are then protected in a like man 
ner. During operations the earth at the heading of 
this drift is allowed to preserve its natural inclina- 


tion. When this section (3 or4 ft.) has been enclosed a 
second transverse timber is inserted under the ends 
of the poling strips and a second set of Strips is 
driven between the timber and the first set. The 


outer or forward ends of these are in turn supported 





Section of Advance Drift 


by a third transverse timber and so on to the end of 
the section, which is from 10 to 12 ft. When the sec- 
tion has been completed its headisg is provided, with 
plank sheathing. The drift excavation is thus pro- 
tected completely, its roof and sides being covered 
with sheathing laid precisely like the shingles on a 
house. 

The center crown bar, which in this case is from 16 to 
20 ins. through, is now advanced. If this bar, when 
the support under its forward end is removed, can be 
pulled forward easily this is done but if the earth 
so cling to itas to make its resistance considerable, 
it is left in place, or abandoned, and a new one sub- 
stituted for the new section. To put it in another 
way, when the contractors come to the conclusion 
that it will cost more than $3 to pull the bar, they 
leave it, and place a new one in the next section. 
The crown bar is pulled forward until its forward 
end rests upon the heading of the drift, and its rear 
end upen the completed masonry, as shown in the 
longitudinal view annexed. The forward end is 
slightly elevated in order that, when the section 
has been completed it may be dropped to free the 
bar from the earth and admit of its being drawn 
ahead to the next section. The two side bars are 
then pulled forward (when possible) and are braced 
from the center one. From this as a foundation the 
sides are extended down to a point below the invert 
of the tunnel. 


Nearly horizontal strips are driven from the top 
of the side crown bars and other bars are inserted 
under their ends. From these latter bars other 
strips are driven and bars placed in position. The 
inclination of the poling pieces ifcreases from the 
crown until at the sides it nearly approaches the 
vertical. Each bar is braced from the two beside it. 
The chamber is excavated as the sides are carried 
downward. The floor is covered with a transverse 
and longitudinal course of planking. It is evident 
that this entire work is necessarily slow and re- 
quires the exercise of extreme care and constant 
vigilence, since should the earth once begin to move 
in a mass it would be impossible to resist it. As the 


gravel is very coarse and compact, a pocket has to 
be formed forthe reception of each poling strip, as 
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it cannot be driven. The first break results in the 
formation of a depression in the surface of the 
ground more than 100 ft. above the line of the aque- 
duct, and it isthe weight of this quantity of ma- 
terial that must be provided for. The heading 
(below the drift opening) is supported by vertical 
posts and transverse planking braced by struts 
resting against the completed masonry. The section 
is then thoroughly cleaned and bricked up, even the 
space between the tunnel proper (shown in the cross 
sectional view) and the timbering being filled with 
masonry. No attempt is ever made to move any but 
the three crown bars—all the others are abandoned. 
Hay is used as a caulking, and when the material 
seeins to demand it, is placed behind the sheathing. 
The average rate of progress is about 1 ft. a day. 

The work is being done by DENTON, BREUCHARD & 
Co., and is in charge of ALFRED CRAVEN, Division 
Engineer, and GUYLORD THOMPSON, Assistant Di- 
vision Engineer. 

sncendidinitccieiaallaetlisiia 


Cracking of Steel Shafts. 


From a discussion of a paper giving the standard 
specifications of the Keystone Bridge Company, pre- 
sented a short time ago to the Engineers’ Club of 
Western Pennsylvania by Mr. THATCHER, we take 
the following extracts. They relate specially to the 
cracking of steel shafts, and embody a number of 
interesting and valuable suggestions :— 

Mr. BARNES: With regard to cracks in shafts, I 
was deeply interested, for this reason: In our works 
we have a cracked shaft. It is steel, 14 in. diameter. 
It is on one of the main journals of a reversing en- 
gine, runs with 110 lbs. of steam. That crack has 
been there about two months. It extends half-way 
round the shaft, and appears to be about %-in. deep. 
It is a very fine, hair-like crack, and, so far as wecan 
tell, the shaft is not working on the crack at all—if 
it had been, it would have gonelong ago. The crack 
has been extending some time. It is an American 
shaft, which will not break possibly as easily as the 
German shaft. I am interested in hearing what Mr. 
MILLER says. Weare holding onto the shaft, run- 
ning the engine, believing it is right for the present, 
although we have ordered a new one. 

Mr. METCALF : I would suggest that if he will dril) 
asmall hole at the end of that crack it will stop it 
fora long time. We put up last summer a 10-ton 
hammer with one of these beautiful arrangements, a 
a key in the rod to hold it, and at the end of the first 
two weeks of running we not only knocked several 
parts to pieces, but we cracked that ram through the 
key-hole, starting the crack at the bottom, and ex- 
tending on both sides. We immediately ordered a 
new ram, and got a good one this time, because it. 
has no key-hole in it. To try to make this ram run 
until we would get a new one, we drilled small holes 
at the ends of the cracks, and have been running 
with the cracked ram for six months, and working 
as hard as wecan; only one crack has passed the 
hole, and we are using the ram every day. It is still 
holding on, and working very well. I merely sug- 
gest this as a possible means by which you can stop 
that crack from extending. The hole should be 
about a quarter inch diameter, and about the depth 
of the crack. It will stop it until you get your new 
shaft. 

Mr, BRASHEAR: Do you notice any dust working 
out of the crack ? 

Mr. BARNEs: No sir; there is no dust coming out 
of it. Indeed, if there was any, it would be so mixed 
with oil as té elude detection in that way. 

Mr. BRASHEAR: Where there are any synchronous 
vibrations in the metal, a small hole so drilled will 
frequently stop them, but if the vibration is kept up 
and that does not destroy it, the crack seems to 
travel on without any interruption. The question 
is very interesting in connection with the shaft. 

Mr. Hunt: I would like to ask Mr. METCAF what 
is his theory as to the holes stopping the crack work- 
ing on ? 

Mr. METCALF : I do not know whether I have any 
theory. It is one of those ideas I picked up from 
some good mechanic, from whom many a good idea 
can be obtained. It was an old trick in such cases. 
I presume that it checks the synchronous vibrations. 
You drill a round small hole there, and you have 
destroyed the contiguity of very many of thecrystals 
in your piece of steel. If you start a rupture of the 
crystals in any crystalline body and set up a series, 
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of continuous vibrations, it will go to pieces, just as 
if you take a piece of cloth or paper, which, while 
it may be very strong, once started it will tear very 
easily. It seems to meall crystalline bodies break in 
the same way. If you drill a round smooth hole at 
the end of the crack, not too large, not to destroy 
the strength of the material, the small hole will cut 
off the break in the first place, and then the hole, 
being round itself, it is like a fillet atthe corner The 
vibrations of the steel go around that hole, and are 
necessarily distributed in the walls of that hole, and 
there is no place where the crack can again be star- 
ted. Wehad acase some three years ago with a 3-ton 
hammer, where we were talked into using, a key 
(which I think is the most abominable invention ever 
made). We broke three rods in one year, and finally 
the ram. Then we had the ram, bored out, and 
tapered the hole, turned the rod to the same taper 
and fitted it in. That hammer has been doing good 
work ever since on hard steel, and it looks as if the 
rod, so fitted, will stay there. I hvae made thesame 
change on this 10-ton hammer; the ram is made 
heavier by half a ton than the original and I propose 
to fasten the rod and ram togetherin thesame manner 
and it will never get loose. I think neither the rod 
nor ram will ever break. But the key driven 
in there started the crack, and it kept going on 
until we drilled the holes and stopped it. 

Mr. BRASHEAR: I think that will be found to have 
a good effect. We all know the effect on bells. The 
whole theory depends upon breaking up the synchro- 
nous vibrations, otherwise destruction will result. 

Mr. BARNEs: In the case of the shaft,the crack ex- 
tends into the shaft away from the surface. You 
cannot prevent the extension of the crack inward, 
but I am not prepared tosay it will not be an advan- 
tage to drill at the endsof thecrack to an equal depth. 
It is possible, however, the depth may be consider- 
ably greater then [imagine. My feeling is, that the 
crack is not very hopeful it will hold on at least 
until we get the new shaft, which is well on now 
toward completion. 


Mr. BRASHEAR : It would be a very pretty thing if 
we could look into iron as we can look into glass. 


Mr. MILLER: I think, Mr. Chairman, that Mr 
METCALF struck a little chord there that is very 
familiar to me in regard to making a fillet in that 
little hole. I can endorse Mr. METCALF’s theory 
about these little holes. I have had it done, and it 
proved very effective. And the word “fillet” is very 
suggestive, for I think a great many shafts, both 
iron and steel, are broken for the want of a fillet, 
having asquare corner or bearing—that for the shaft, 
I think, is just as well if it was nicked with a very 
fine chisel. I certainly think if all shafts, either iron 
or steel, had a good large fillet in the corners, there 
would not be so many broken shafts. I have seen it 
in sugar mill shafts, where some with a fillet never 
broke, while others would be broken in a very short 
time that were not so supplied—broke the first sea- 
son. There'isa mill herein Pittsburg that has broken 
two shafts, and unfortunately I made one of them. 
I went to see it, and it was good iron, but I found it 
had a square corner, and I also called attention to 
the fact that the journal was too small for the size of 
the shaft. Well says he, what are we to do? Well, 
I replied, if in your next shaft you will remedy this 
trouble I do not think you will break it. I put 
up another shaft. It isnow running and has been for 
some years. 

Mr. BRASHEAR: I can hardly see how that will 
hold good with a cast shaft, for the molecules can- 
not form and get around a square corner, but in the 
case of a worked shaft, by hammering, I cannot see 
that it would make much difference. 

Mr. MILLER: It is not the hammering, but the cut- 
ting with the tools. 

Mr. METCALF: We had a customer in the West 
who used saw-mill shafts, and they appeared to last 
but avery few weeks. We frequently had orders from 
him for another shaft. They complained of the 
shafts breaking, and finally the user of the shaft 
himself got tired of ordering, and said he would not 
buy any more, and would not pay for the last one he 
broke. That was made of good steel, not so low as 
the structural steel. The shafts were hammered to 
the shape necessary to form the crank, and the 
crank part was hammered on solid, and sent 
in that shape. They had turned the journal 
the crank up perfectly square, and left it in 
manner, and they had broken a dozen shafts in 
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course of two or three years. For curiosity I took 
the journal right off from one that had been sent us, 
and sent it to the Keystone Bridge Company, who 
tested it, and it gave 85,000 lbs, tensile strength. It 
was about 55 or 60 carbon, crucible steel shaft, and 
would not have broken if the parties had put a fillet 
in the corner of the crank, We wrote back, and 
told them the cause, saying it was not our business 
but if they used any more steel shafts, if they would 
have the gumption to put fillets in the corner they 
would not break,and unless this was done the shafts 
would break inthe manner they described every time, 
I would not trust any steel shaft, no matter how 
large, if it were turned up with sharpcorners. They 
will break in some such corner. 
rr 
The Ronco Tunnel, Italy, 


G. SACHERI, in L’Ingegneria Civile e le Arti 
Industriali, describes the difficulties encountered 
in driving a tunnel through swelling clay on the 
railway line from Genoa to Alessandria, to avoid 
which a new line is being built. The tunnel was 
ovate with flattened bottom and the invert was 2 ft. 
8 in. thick and -the remainder from 3% to6 ft. thick. 
It was built of brick that broke under a test pressure 
of 2,232 to 3,950 Ibs. per sq. in. The work was 
carried on from the ends and 8 shafts. The con- 
tractor by a fresh agreement, in June,1886, agreed to 
complete the work for an advance of $590 per lin. yd. 
upon his original price. But the work would still 
not stand and the contractor now seeks to be relieved 
of his liability, on the ground that the prescribed 
section was not strong enough and that harder 
material than brick should have been used. Prof. 
CurIonI, of the Turin Engineering School and M. 
E. COPELLO, formerly engineer on the Mt. Cenis 
Tunnel were appointed a commission to decide the 
matter. These engineers state that the plastic clay 
produced pressures similar to those from a fluid ; 
that the original design was not strong enough, and 
that finally the construction was not at fault. 

Mr. SACHERI in the present paper discusses these 
conclusions and says that however plastic the ground 
there is always a certain amount of cohesion and 
friction that renders the effect very different from 
that expected from a really fluid body. He also be- 
lieves the system of running a bottom drift and 
then widening out and lining, as in the Christina 
tunnel, should have been used in this treacherous 
clay. The Christina system was to excavate first all 
of the lower part of the tunnel and get in the abut- 
ments and the invert; then a temporary arch was 
turned between the abutments to enable them to 
resist the pressure upon them, when the upper part 
of the tunnel was excavated, the abutments com- 
pleted and the arch turned. By this means 6 ft. of 
tunnel were lined in from 8 to9 days. Mr. SACHERI 
considers that the whole art of tunnelling in such 
ground consists in preventing the first movement of 
the ground. 

a 


THE petroleum deposits of Lake Maracaybo, in 
Venezuela, are apparently coming into the world’s 
market as a rival‘ to the American and Russian 
products. Rumor has it that the ROTHSCHILDS are 
likely to secure the monopoly of the new American 
deposits. The country surrounding this lake, in the 
northern part of Venezuela, over an area of some 
hundreds of square miles is saturated with petro- 
leum and asphalte, which flows in streams towards 
the sea. Its presence has been known since the days 
of the Spanish conquest. PLUMACHER, the American 
consul, says that one of the oil streams was found to 
flow at the rate of 6,000 galls. per day. This Vene- 
zuelean oil yields 50 per cent. of illuminating oil, as 
compared with 70 for that of the United States and 
30 per cent. for Russian oil. To protect this industry 
the Venezuelean Government has imposed a duty of 
31 cts. per gall. on imported oil. 

RR 


The Tension of Wire. 


At a recent meeting of the Physical Society in En- 
land a paper was read on “The Production of Sudden 
Changes in the Tension ofa Wire by Change of Tem- 
perature,” by R. H. M. Bosanquet, M.A. A very fine 
hard drawn platinum wire, 4 or 5 ft. long, was used 
asa suspension for a bal galvanometer, and 
exhibited peculiar The steel needles 
were replaced by brass ones, and the peculiarities in- 
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vestigated. When the room was warmed the need- 
les swung round nearly seventy degrees for a few de 
grees rise of temperature and remained in about the 
same position for further rises. If it was now cooled 
a few degrees—3 or 4 degs. Fahr.—they quickly re 
turned to their initial position. The author has not 
found a complete explanation, but believes it to be 
due to unequal expansion and loose contact among 
molecules. 

At the last meeting of the Physical Society, Mr. 
HERBERT TOMLINSON, B.A., submitted a communi- 
cation, “On the Effects of Change of Temperature 
in Twisting or Untwisting Wires which have suf- 
fered Permanent Torsion.”’ Hesaid hisattention was 
re-directed to the subject by the note read by Mr. 
BoOSANQUET on May i4. Some eight years ago he 
made experiments on such wires, and regards the 
effect due to changes produced in the thermal ex- 
pansibility of the metals, by permanent elongation 
or compression. Thus, if a small square be drawn 
on the surface of a wire, and the wire subjected to 
permanent torsion, the square becomes a rhombus, 
the longer diagonal of which suffers permanent ex- 
tension and the shorter diagonal permanent comprse- 
sion. If permanent extension causes an increase in 
thermal expansibility and compression a decrease, 
then a rise of temperature will cause the wire to 
twist more, and vice versa. With annealed iron 
vvires which have suffered permanent torsion, remark- 
able effect take place at about a red heat. In heat- 
ing such a wire it untwists slightly until a bright 
red heat is attained, when asuddea twist takes place, 
On cooling, a sudden untwist occurs at about the 
same temperature. These effect have been previously 
observed by Professor BARRETT, who believes them 
to be connected with the sudden changes in the 
magnetic properties of iron, and to take place at the 
sametemperature. This latter conclusion was found 
to beerroneous, for the author exhibited experiments 
showing that the magnetic change takes place at a 
temperature decidedly lower than that at which the 
jerks above referred to occur. 
ee 


The Harlem River Ship-Canal. 





After long delay, appropriations for the commence- 
ment of the Harlem ship-canal are available, and 
work will be commenced upon it very shortly. We 
submit herewith a plan of the improvement and a 
short description of the work to be done compiled 
from the reports of Lt. Col. WALTER MCFARLAND, 
U. S. Engineers, in charge of the improvement of 
certain harbors and rivers in the States of Massa- 
chusetts, Connecticut and New York, and conse- 
quently of the contemplated work on the Harlem 
river. 

The history of this work dates back to June 23, 
1874, when the Secretary of War was, directed to 
survey the Harlem river from Randall’s Island, in 
the East river, to the Hudson river, by way of 
Spuyten Duyvil creek. This survey was made by 
Gen. JOHN NEWTON, and his report was published in 
1875, followed by supplementary reports in 1876 and 
1881. In this latter report Gen. NEWTON estimated 
for channels 300 ft. wide, 34,000 ft. long and for 18, 15 
and 12 ft. depth of water, at mean low tide, as fol- 
lows: 18 ft. channel, cost $3,488,000; 15 ft. channel, 
$2,204,409 

The difficult point in the improvement is the con- 
nection with the Hudson river; for, as shown on 
the plan, the Spuyten Duyvil creek is both narrow 
and very crooked, and the location of an extensive 
iron mill just in the path of the canal makes an 
awkward and expensive detour necessary, as this 
property is placed at a valuation too high to think 
of buying it. Gen. NEWTON in his report considered 
four different ways of making the connection with 
the Hudson river, but estimates showed that the 
cut through Dyckman’s meadows was the least ex- 
pensive and was accordingly recommended. This 
cut is mainly through solid rock, and the canal 
would be reduced in width to 350 ft. As laid down 
in report of 1882, the lines of the improvement 
would be as follows: Below the Third avenue 
bridge, the outer pier and bulkhead lines laid down 
by the Park Department would be adopted; from 
Third avenue to the entrance of the Dyckman cut, 
the exterior pier and bulkhead lines would be 400 ft. 
apart; through the meadows it would be 350 ft. as 
given above, and the remainder of the channel to the 
Hudson river would be 400 ft. wide. The total dis- 
tance from Third avenue bridge to the Hudson river 
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is about 


distance from the head of Randall’s 
Island to the Hudson river is about 


7% miles. 


To keep this channel open, we will 
have the currents caused by the con- 
siderable differences in the heights 
and time of tide in the Hudson and 

“East rivers, and for this reason, it is 
desirable that the cross-section be 
as uniform as 


though 


tracted through the 
meadows, this contraction is more 
than counterbalanced by the natural 
channel of the Spuyten Duyvil creek ) 
by way of Kingsbridge, which will i 
be kept open. The contraction caused F 
by the piers of the High bridge, can 
be compensated for by deepening the 
channel between them. Observations 
show that thereis not a free exchange 
of tide between the Harlem river and 
Spuyten Duyvil creek, but that there 
is practically adivide somewhere near 
Fordham bridge, between the waters 
flowing from the Hudson into the 
creek and from the East river into 
the Harlem. The tides in the two 
great rivers compare as 
Mean high water in the Hudson 
is nearly 1 ft. lower than in the Har- 
lem ; the mean rise and fall of tide in 
the Hudson is 2.12 ft. less than in the 
Harlem; the mean duration of rise 
of tide in the Hudson is 36 minutes 
shorter and the mean duration of 
the fall 36 minutes longer in the 
Hudson than in the Harlem; the 
mean level of the Hudson at the 
mouth of the Spuyten Duyvil is 0.265 
ft. lower than at Fordham bridge, 
and finally high-water occurs 1 hr. 
34 min. earlier in the Hudson than 
From all of which 
it follows that asa general rule the 
preponderance of flow through the 
channel will be towards the Hudson 
and the scour will go that way. 

Late soundings show a rather un- 
desireable state of affairs near the 
iron-mills on the Spuyten Duyvil 
creek, in the existence of an almost 
liquid bed of mud extending to an 
average depth of about 70 ft. This 
must be well secured in the interest 
of abutting property, beforethe water 
of the Hudson can be let in, and Col. 
MCFARLAND is now perfecting his 
plans forthis portion of the work. 
The mud here is fluid enough to be 
pumped, but for the same reason 
will not support a solid bulkhead or 
crib work and will require a protec- 
tive covering on the bottom to pre- 
vent undue scour and undermining 


in the H 


$2,000 lin. ft. 


possible. But 
the channel is con- 
Dyckman 


arlem. 


of the adjacent banks. 


The present plan is to be carried 
out on the basis of a 15-ft. channel 
at mean low-tide, and the estimated 
cost of the total improvementis about 
$200,700,000. On June 18, 1878, Con- 
gress appropriated $300,000 (increas- 
ing it to $400,000 in 1879) for the 
“improving of the Harlem river.’ 

‘But these two appropriations were 
dependent upon securing the right- 
of-way without cost to the Govern- 
ment. Commissioners were appointed 
consequently by the Supreme Court 
of the State of New York in 1879, to 
assess benefits and damages and this 
commission made its final report in 
1882. Great opposition has developed 
against the recommendations of the 
commission by some of the property 
owners affected, and efforts are now 
being made to have these assessments 
revoked by the 


The whole 
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The Harlem Ship Canal: From Third Ave. Bridge to the Hudson River, 
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Wiru this issue we give our index for the semi- 
annual volume of ENGINEERING News ending 
July 1, 1887. By an untoward accident it be- 
came impossible to issue it as usual, with the 
tirst number after the completion of the vol- 
ume, and it has been necessary to make up the 
whole index since that date. It is, however, 
very carefully prepared and full, as we mean 
to make all our indexes, knowing that a very 
large proportion of our edition is preserved 
and bound, me 

In this connection, and in the interest of our 
readers and not our own, it seems appropriate 
to suggest that there is no more valuable part 
of an engineer’s technical library than a 
bound set of any good engineering journal. Be 
the question what it may, the chances are 
that in eight or ten such volumes a great deal 
of information can be found bearing directly 
upon it, which it would be difficult or impos- 
sible to find elsewhere. With our current vo!- 
ume moreover appears the beginning of our 
map series, which will cover a great variety of 
technical information, as we have in part al- 
ready explained, and will become of great and 
increasing value historically and otherwise as 
time goes on. Our readers will therefore, for 
many reasons, make agreat mistake if they do 
preserve their files in the only way really ef- 
fective by binding each volume as soon as 
closed. 

TuE Chicago, Burlington & Quincy road has 
from time to time made a good many tests of 
train resistance with its dynamometer car 
during the past three years, with rather 
anomalous results in one respect at least, 
the heavy resistence of empty cars as com- 
paved with loaded. It is now and has been 
for some time well known by those posted in 
such matters that empty cars have a hicher 
resistance per ton than loaded, in the ratio of 
about 6 to 4 lbs. per ton, but for these results 
there must be some anomalous cause, we 
think, although we are unable to surmise 
what itis. With this caution we give the 
figures : 

A train‘of 36 loaded cars averaging about 26 
tons each (of 2,000 lbs.) showed an average of 
5.64 lbs, resistance 21.6 miles per hour, ranging 
about the same at all speeds between 18 and 
25 miles per hour. Another train showed 
4.9 lbs. at 20.6 miles per hour, and another 
6.2 lbs. at 26.6 miles per hour. This corre- 
sponds with all the more recent results, 


On the other hand, a train of 29 empty cars 
weighing about 11 tons each, showed an 
average of 12 ibs. per ton at 20 miles per hour; 
another, 12.2 bs. at 24 miles per hour, and an- 
other, 12.3 lbs. at 24.8 miles per hour. If these 
figures are correct, there is no extra resist- 
ance whatever from a load, except what re- 
sults from grades. They are in contravention _ 
of all previous records. 

A passenger train of 12 cars, averaging 30 
tons each, showed an average resistance per 
ton of 7.44 lbs. at 29} miles per hour, corres- 
ponding very well with the loaded car tests. 
None of these tests, it must be remembered, 
includes the engine or head resistance, but 
the engine resistance which tax adhesion may 
be taken without sensible error as the same as 
the cars, for all speeds below 25 miles per 
hour. 


WHILE it is only about ten years ago that the 
question of the advisibility of using any kind 
of steel for ship-building was publicly consid- 
ered, the vital question now being discussed 
by the naval architects of England is the em- 
ployment of steel made by the basic process 
for ship plates. Though the committee of 
Luoyp’s Register declined, in 1885, to accept 
such steel for ships to be classified in their 
books. the Glasgow Iron Co. now informs 
Luoyps that they are prepared to produce 
steel by the basie process that will comply 
with all their requirements and fulfill all the 
conditions attainable by the Siemens-Martin 
processes. Mr. W. H. Wuire, Chief Construc- 
tor of the Admiralty, says that after experi- 
ence with it he is of the opinion that with 
proper care basic steel suitable for ship-work 
can be produced conforming with all the ie- 
quirements of tensile strength and ductility 
maintained in Admiralty practice. Confidence 
in basic stee] means much to England,as local 
ores can be used instead of the foreign ores 
which the acid process demands, 





A LITTLE straw on our news page indicates 
what may perhaps result in theearly extinction 
of the now almost universal monitor carroof. It 
was always a mechanical monstrosity, viola- 
ting the most fundamental of all rules,both in 
engineering and in architecture, that all artic- 
ulated construction must be put together so as 
not only to be strong but to look strong. The 
monitor top hadits origio partly in the fact that 
more air space was necessary, partly in its 
convenience for ventilating, and partly, if not 
chiefly in mere chance, and in the prominence 
givento that type of construction by the origi- 
nal Monitor, of almost synchronous origin. 
Except in the one detail of ventilating facilities 
(which are easily enough provided for other- 
wise) the monitor deck presents no advantage, 
either in utility, appearances, cost or strength, 
over a continuous arched roof of equal height 
at side and center, but is rather decidedly in- 
ferior in each. And the only way in which it 
is made really strong is by enclosing heavy 
iron carlines in hollow wooden shams. The 
same thing is necessary in an arched or dome 
roof,or even in a nearly flat roof, but the same 
amount of material gives much greater 
strength in that way,and the necessity for it is 
at least not obtrusively evident. 

By boldly putting in an exposed diagonal 
brace at the corner of the roof and side, and 
making it an ornamental feature, as for in- 
stance, by carrying the parcel racks by it, the 
ear would really be made much stronger, as 
well as its appearance improved than by using 
these concealed iron carlines, and this is 
especially true of sleeping cars, where the 
berths themselves fill this corner space com- 
plete; but for some reason this has never been 
attempted. The whole construction of rail- 


road vehicles shows in many ways a reckless 
use of material, with litule attempt toso dis. 
pose it as to give maximum strength. If our 
bridge men were as careless in this respect as 
car men, a 200 or 250-ft. span would be about 
the limit of their capacity, and if our wagon 
builders were as careless as the car builders, 
anordinary wagon wceuld weigh a ton; but then 
the American wagon or carriage of any type 
is about the finest example in the mevhanic 
arts of what can be done by study, to combine 
grace, durability and strength, and make 
every ounce of material tell, 


THE new 85 Ib. rail, standard section of the 
Pennsylvania Railroad, of which we present 
an engraving herewith, is another marked step 
in advance toward the inevitable end of 90 or 
100 lb. rail sections as the standard for heavy 
service, and 75 to 80 Ib. rails as the standard 
for light service. Before this fully comes 
about the means for ensuring good quality in 
rails (which may now fairly be said to be none 
at ull) must be improved, but that is sure to be 
done before long, and when it is done there 
will be little delay in the universal use of 
heavier sections. Our present practice is 
chiefly a survival from the old days when rails 
were very dear and rolling stock compara- 
tively light. With rails one-third of what 
they were for many years, and rolling stock 
fully 50 per cent. heavier,a change must come. 


The significant reduction of the corner 
radius in the new section has beon noted else- 
where. itis the first overt evidence of what 
has bevome well enough known to those who 
keep the run of such matters, that the much 
rounded corner proved a disastrous experi- 
ment. The corner radius should have been 
still further reduced, and probably will be 
within a year or two, as it can be easily done 
without spoiling the rolls. Tne outward flare 
of the rail is a distinct injury to its life, 
hastening the day when deep flange-cutting 
begins, but it is a necessary concession to the 
fish-plate type of joint, which it is to be ear- 
nestly hoped will soon be done away with, as 
it is neither durable nor efficient practically, 
while it is an absurdity theoretically, The 
new angle-bar is a very heavy one—one of the 
heaviest sections yet rolled—but even then it 
only giyes a ~ in. bearing surface, which 
necessarily means early destruction of the 
bearing surfaces. The base and shank look 
almost unnecessarily heavy, but the rail- 
makers seem to demand it, and for reasons 
which are at least very plausible, and may be 
sound, although we cannot exactly see it. 
Altogether, the new section is a distinct evi- 
dence of progress. 


Ir will perhaps hardly need saying that the 
editorial in the next page on ‘ Wooden 
Trestles’? was written before the late dis- 
aster on the Toledo, Peoria & Warsaw Rail- 
way occurred. Terrible a commentary as that 
appears to be on the use of wooden structures 
to a superficial observer, we have not one 
word to take back or to modify in respect to it. 
In propertion to their number, accidents from 
iron structures have been vastly more numer- 
ous and more fatal, and the same is true in 
substance of small masonry structures, whose 
greater liability to washout is a serious 
matter. The extra heavy strain, the extra 
heavy load, the time of night, extra dry 
weather, the smallness of the structure, and | 
the fact that the train was a special, probably 
interfering with the usual routine of inspection, 
have combined to make a terrible disaster, as 
must need be with ces at 
times, but it does not alter the the main fact. 
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Wooden Trestles. 





The wooden trestle is emphatically an Amer- 
ican institution. In no other part of the world 
have the conditions favored the use of timber 
so much as here, and even where they have, 


and where money was as scarce as timber was — 


plenty, foreign engineers have not seemed to 
rise to the occasion by using wood to any ex- 
tent for what may be called semi-permanent 
work; that is to say, work’ which, while it 
lasts, is as sound and safe as any, and which 
lasts for a good many years, but which is not 
expected to last more than a few years in 
thoroughly good condition, and must then 
either be renewed or replaced by more perma- 
nent,structures. 

There can be no question, from any point of 
view, that in such policy American engineers, 
have been right and foreign engineers wrong, 
although the policy has sometimes been 
pushed too far. Every engineer has a natural 
preference for building solid and everlasting 
work if the circumstances warrant it, but as 
heis the best engineer who obtains a desired 
end safely and securely at the least aggregate 
cost, it would have been little to our credit 
had we failed to use largely the class of struc- 
tures which are illustrated in another column ; 
and they have been and will continue to be 
used very largely. A statement by Chief En- 
gineer WHITTEMORE, Of the Chicago, Milwaukee 
& St. Paul Railway, given on page 44 of our 
issue of July 16, shows that on their 5,400 
miles they have 110 miles of bridges and 
trestles, a large proportion of which, perhaps 
100 miles, is trestle. At the same rate there 
should be 2590 miles of trestle in the United 
States. Few of the roads in the great Missis- 
sippi valley west of Onio use anything but 
wooden trestle for their structures in their 
first construction, for the very good reason 
that there is nothing else to use. Even in 
Ohio, whtre stone can be had for the most 
part within practicable haul, the statistics 
show that some 7Q ft. per mile, or 1} per cent., 
is trestle, and this proportion is increasing 
rather than decreasing. At the same rate 
there should be some 1800 miles of trestling in 
the whole country and there is probably more 
than this rather than less. 

The correct design of such a vast aggregate 
of one kind of structure is plainly a very im- 
portant question, and by this time certain of 
the conditions of good design are well estab- 
lished, although certain others are in a sad 
state of unreasoning diversity. In part, 
this is the fault of our engineering text- 
books, for in nothing is the frequent utter 
lack of clear mental perspective in otherwise 
able men more conspicuous than in the treat- 
ment of this very subject. Here are a class of 
structures which vastly outnumber any other 
class of railway structures except culverts, 
and vastly outweigh them, yet engineering 
literature may be searched from end to end in 
vain for a single page of decently adequate dis- 
cussion of their design, while pages and chap- 
ters are taken up with descriptions in detail of 
large structures which hardly occur once in a 
generation, and when they do occur, are in 
the hands of men with both time and ability to 
hunt up previous experience for themselves. 
In Trautwine’s * Pocket-Book,’’ for example, 
which is in so many ways such a splendid 
monument to its author, all the information 
given about trestles is contained in a dozen 
lines of dubious generalities, and all the draw- 
ings given of ordinary trestle construction (if 
they can be called drawings) are without ex- 
ception antiquated and bad types. As another 
example, Vose’s “ Handbookgof Railroad 
Construction’ gives merely eight lines to 
assert that four little outline cuts, which are 


ludicrously dissimilar from any trestle ever 
built by a competent engineer, give ‘the ele- 
ments of which trestles are made up.”’ 

In every other engineering treatise (unless 
by some chance there should be one which we 
don’t know of) the treatment of this question 
is still more inadequate The consequence is 
that “the young engineer ’”’ begins to acquire 
knowledge on this subject only when he has 
practical occasion to design, superintend or 
prepare bills of timber, and he acquires it by 
a series of mortifying blunders and betrayals 
ofignorance. We well remember the feelings 
of an engineer, once young, with whom we are 
intimately acquainted, who was called upon 
to make out bills of timber for some timber 
structures in this sudden way, and who made 
them out with the necessary extreme length 
of every member figured out to the last inch 
and fraction. The bills of timber were all 
right, according to their basis, but the puz- 
zled amazement of the contractor for timber 
work when they were handed over to him, hai 
much the same effect on the suffering young 
man as a pail of cold water down his back. 

Under these circumstances it is natural that 
every man’s practice in designing such struc- 
tures should be modeled chiefly on the de- 
signs which have happened to come under his 
own immediate observation, and that there 
should be very great diversities of practice, 
with a tendency, however, to approximate 
steadily to better and better construction. 
This is,in fact the case, as the engraving in 
another column shows, which is a very fair 
sample of modern trestle construction, al- 
though we cannot approve of itin all its de- 
tails; and many trestles of large companies 
differ from it materially, 


Quite independently of those numerous cases 
where it is Hobson’s choice whether to use 
wooden structures or not for opening a line, 
the advantages of using them tor first con- 
struction in all cases, except where good stone 
is very convenient, are many and great, while 
the disadvantages are fewandsmall. There is 
a tendency among many engineers and railroad 
men to speak of them in an apologetic way, as 
if economy or necessity alone was their sole 
excuse for being, but this is not so; and as, 
even if it were so, timber trestles would still 
continue to be very largely used, it is far 
wiser to preach the gospel of sound construc- 
tion than to decry their existence, or even 
make believe very hard that they are a small 
and incidental feature of engineering work 
when everyone who is posted at all knows 
better. By running over the advantages of 
their use, we shall see that there always must 
be a good many. Their advantages are: 


First:—A well built timber trestle while it 
lasts, is a very solid and safe structure, and it 
lasts normally in good condition for from 
5 to 10 years; whereas much hastily built 
masonry proves inadequate within a year or 
two. 


Secondly :—There is more time to determine 
accurately just what size of opening is needed, 
and to avoid needless washouts; besides 
which, well built timber structures are less 
likely to wash out suddenly, and if they do 
wash out cause less loss. We have known of 
one case where a long line of light embank- 
ments was building hastily, and yet had to be 
left through the rainy season, when even 
timber structures were deliberately omitted. 
Openings were left in the bank where struc- 
tures appeared certainly to be required, but at 
any doubtful points the water was left to make 
a hole through the bank if it could. The 
result justified the means. Indications which 
afterwards proved to be correct were ob- 


tained that more water-way was required in 


many places where less or none would have 


beeu provided. Such policy would be wise only 
under special conditions, but the same prin- 
ciple is applied in a better way when timber is 
used first instead of stone 

Thirdly :—The time of construction is short- 
ened materially,—often a great consideration. 

Fourthly:—The masonry, when it is at last 
built, is almost certain to be better built of 
better stone. Haul then matters little, and 
there is no haste, nor compelled use of poor 
stone., Those roads are very few indeed on 
which any large proportion of the original 
masonry is in good condition after ten years, 
whereas if the structures are put in gradually 
after the road is opened they are likely to be 
of the kind of masonry which endures. This 
is especially true of the smaller structures, 
such as cattle-guards and open culverts, which 
are often of a ridiculously inadequate quality, 
and shake to pieces within a few months. The 
lesson that the smaller the structure the 
larger and the better dressed must be the 
stones composing it, if it is to be durable, is 
one which engineers are slow to learn. 

bifthly :—It is made easier to introduce long 
and high fills, to be afterwards filled by train 
or replaced by masonry or iron; and thus to 
secure a better alignment and avoid rock 
cutting or other objectionable work. 

Sixthly :—A very large part of the total cost 
of the line in its permanent form is postponed 
for six or eight years, past the trying years of 
early operation; thus not only saving the 
interest on the cost of the permanent works, 
but going far to protect the company from the 
danger of early insolvency, which has proved 
so deadly to many over-confident companies. 

The sole necessary disadvantages of such 
structures are their liability to decay and to 
fire. To guard against the former danger is a 
mere question of inspection. The Chicago, 
Milwaukee & St. Paul inspect all their struc- 
tures twice a year, and have never had an 
accident of any kind from such defects, which 
shows that there is no necessity for them. 
The danger of fire is a real one, and every 
year has its record of accidents resulting 
therefrom, but if the danger is real it is small. 
There are but few suéh accidents, and those 
mostly from gross carelssness. 

In view of all the preceding it is well worth 
while to determine with care by comparison of 
practice, what is really the best practice in 
respect to trestle construction, and we had 
intended attempting to do so in this article, 
but without extending it to undue length it is 
impossible to cover the subject properly, and 
we must therefore postpone the attempt to a 
later issue. 

ron 


The New Croton Aqueduct Report. 





The “ Report on the New Croton Aqueduct 
1883-1887,’’ just received, is so elaborate in its 
illustration, detailed in its tabular informa- 
tion and expensive in its make-up,that we can 
not help regretting somewhat that the com- 
plete record of this most important public 
work could not have been contained in one vol- 
ume. Reports such asthis are only too rare; 
and the very probable cause thereof has per- 
haps induced the Commission to publish at 
this time. Judging from past experience, on 
the Brooklyn bridge and other great works, if 
its issue had been deferred until the work was 
completed and the technical staff disbanded 
the labor and consequent cost of preparation, 
would have become too great,and the compila- 
tion have been indefinitely postponed until all 
official interest was lost. In view of the ulti- 
mate value of such a record it might be pos-, 
sible, however, to prepare all the matter while 
the work is in progress and the material and 
force to properly gather it are at hand, and 
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have it in such shape that publication could 
immediately follow completion. Itis possible 
that the Aqueduct Commission may yet do 
this by republishing the present volume with 
the data to make it entirely complete, and we 
hope, in the interest of the engineering pro- 
fession generally, that they will do so. 

But where a work of this kind is published 
at all it is to be regretted that some provisions 
are not made for making 1t more generally 
accessible to the class which would be most 
likely to profit by it, that is to engineers and 
those directly interested in their works. We 
do not expect the city to go into the book-pub- 
ishing business, but as the total edition of a 
work is simply a question of paper and press- 
work after the first cost of publication is met, 
we think the proper thing to doin the case of 
a report like this would be to set aside an am- 
ple number of volumes for sale to those wno 
need them most at a price covering cost. If 
the edition of the present report is 2,000 copies, 
as we understand it is, something of this kind 
may yet be done, though we have not yet 
heard of it. This report is entirely too valu- 
able to be distributed after the usnal Wash- 
ington fashion—among those who would re- 
yard it rather as a pretty picture-book than as 
a valuable record of engineering progress. 

The only other criticism to be made just now 
affects the title page, which does not properly 
tell the story of the contents of the report, at 
least in sequence of importance. ‘‘The Re- 
port of the Chief Engineer to the Aqueduct 
Commission’’ would have been much better, 
as it is this portion alone that supplies very 
nearly all the material, and it is the only part 
that makes the volume worth publishing at all. 

The report commences with a very short 
general statement of the organization of the 
Commission and its official doings. The Sec- 
retary devotes eight pages to financial state- 
ments and a list of the names of those con- 
nected with the general and the engineering 
staff. From this portion of the report we 
learn that in the years 1883-1886 inclusive a 
total sum of $7,204,310.32 has been expended 
upon the new aqueduct, Of this amount, $49,- 
057.64 was paid for land and land damages: 
$202,537.65 for the awards of the Commissioners 
of Appraisal for property and property rights, 
and $6,495,324, to the contractors. At the 
same date the salaries of the Commission had 
amounted to $89,440.79 ; of the Secretary and his 
employés, $37,614.62, and ‘“‘the engineers, la- 
borers, ete.,”’ had been paid $439,111.05. ‘The 
total expenditures of the Aqueduct Commis- 
sion, exclusive of contract werk, was $805,447- 
.70 for the four years 1883-86. 

The real bulk of the report and its valued 
portion is furnished by the Chief Engineer, 
notwithstanding the fact that the name of this 
official takes third rank on the title-page of 
the volume. Mr. Caurcna, under date of Jan. 
1, 1887, gives a brief but clear summary of the 
progress and present condition of the work on 
the aqueduct, and backs his general remarks 
and conclusions by a wealth of tabular and 
illustrative matter that is very unusual as a 
matter of publie record. The historical por- 
tion of this summary has been already pub- 
lished in this journal, so we will not repeat it 
further than to mention that after careful pre- 
liminary work in alignment and the adjust- 
ments of levels (the accuracy of which work 
has since bsen proven by the exactness with 
which many of the tunnel headings have met) 
actual work was commenced within 20 days 
after the award of the first contracts on Dec. 
13, 1884, and has steadily and rapidly pro- 
gressed ever since. 

The character of the rock has been such as 
to considerably increase the expense of tun- 
neling and retard the progress, the tunnel 
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headings being driven against the ends of the 
strata. The dip of the rock strata varies from 
vertical planes to anglesof from 10° to 20° from 
the vertical, and the strike of the rock closely 
follows the alignment of the tunnel or crosses 
it atan acute angle. The experience has been 
that even with skillful blasting, accurate and 
close tunnel excavations are rather the excep- 
tion than the rule, because very often where the 
roof is taken out to nearly the semi-circle re- 
quired, the subsequent removal of the bench 
under it destroys the baunches of the arch and 
changes the curved roof to a nearly flat sur- 
face. More timbering has thus been required 
than was anticipated and an increased thick- 
ness of masonry lining. The Chief Engineer 
says that the amount of unskillful tunnel-work 
has not beer large considering the rate of 
progress demanded by the contracts. Slip- 
pery talc has also been generally found, and 
has tended to make the ground heavy and 
dangerous on a large part of the line. Nearly 
every variety of tunnel experience has been 
met with, hard granitic and syenitic gneiss 
rock, sandy clay, treacherous lime-rock, red- 
clay, water and sand, laminated micaceous 
gneiss and mica-schist and very heavy disin- 
tegrated talcose rock, the latter crushing the 
strongest timbering used on the line and re- 
quiring an ultimate six-ring brick lining all 
around. The quality of masonry is certified 
to as being of a most excellent character and 
the plans of the gate-houses, waste-weirs, 
blow-off, etc., show them to be exceedingly 
substantial yet ornate structures. 


Tables and diagrams of rainfall and stor- 
age plainly tell the story of the possibilities 
and requirements of the Croton water-shed. 
The rainfall record cover 17 years, and show 
a remarkable uniformity of rainfall for each 
month of the year. Strange to say July shows 
the maximum monthly rainfall, viz, 4.48 ins., 
and the minimum is in May, with 3.12 ins. 
The minimum yearly rainfall was 38.52 ins., in 
1880, and the maximum was 55.2 ins., in 1882. 
The average annual rainfall for the 17 years 
was 45.97 ins, The percentage of rainfall 
flowing in the Croton river during these 17 
years varied from a minimum of 37 per cent. 
(in 1883) to a maximum of 64 per cent. (in 1873), 
with an average of 49.5 per cent. flowing in the 
river. This average means the equivalent of 
22.76 ins. of rainfall over the whole 338 sq.miles 
of catchment, or 1.68 cu. ft. per second per sq. 
mile. While the average monthly rainfall 
varies little, the fluctuations in the flow of the 
river are very marked, and the profile given 
shows that the maximum rainfall and the 
minimum river flow occur in the same month, 
thatis in July. The average yearly flow of 
the river is shown to be 135,400 million gallons, 
and the average daily flow for each month in 
the 17 years was about 371,600,000 galls. A dia- 
gram, interesting to the oponents of the Qua- 
ker Bridge dam, and based on the record of 
the dry season of Jan. 1, 1879 to Feb. 11, 1881, 
shows that even with the present reservoirs 
and the Quaker Bridge and Sodom reservoirs 
built, additional storage would be required to 
supply the City of New York with anything 
over 250,000,000 galls. daily. Assuming the 
two large proposed storage basins named to 
have been full and in use on Jan. 1 1879, to 
have obtained 250 million galls. daily would 
have required a draft of 9,210 million galls. 
from the upper reservoirs; to supply 300 mil- 
lion galls. daily would have required 11,497 
million galls. of additional storage; for 350 
million galls. daily, this additional storage 
would have to be 26,415 million galls., and for 
400 million galls. daily, 58,395 million galls. 
If we add for probable evaporation in each 
case,the quantities would be largely increased. 
According to this graphic detail, it looks very 
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much as if the “big dam” was rather an 


- urgent necessity than the luxury that some 


folks would have us believe. 

The report contains an excvedingly interest- 
ing and useful tabulation of contractor’s prices, 
including the minimum and maximum bid for 
each separate item, the average bid, the engi- 
neer’s estimate, and the bid as awarded. Con- 
trary to the general opinion on this head, a 
study of these tables shows that the engineers’ 
estimate was very generally a close approxi- 
mation to the average bid. We shall very 
probably refer to these tables more fully in 
another issue. Another feature is a detailed 
description of the plant at each shaft on the 
work, including boilers, engines, compressors, 
pumps, drills, and electric and ventilating 
plant. A summary of work done on Jan. 1, 
1887, includes : 


Wet Gr MI TERI noc ccc ccc cr esceces ccsncs 35 

Greatest depth of shaft...........---............ 350. ft 
Least de * Ol BROT. +2 ncscscccesevcceesonsoscess 28.2 fr. 
‘eee ~ ok | eee 4,491.4 ft. 
eee dope of tunnel below surface actuals ms ft. 
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The record of tunnel excavation and ma- 
sonry lining, has been given to a later date in 
a recent issue of this journal. 

The illustrations include plans to scale of 
the various tunnel sections, shafts,gate-houses, 
etc.; phototypes of works above and below 
ground ; maps and plans of the water-shed, 
alignment, ete.; reproductions of the actual 
progress profiles, showing condition of work 
at various dates, and detail drawings of the 
contractor’s plant and appliances used by the 
engineers. 

—_— roo 
The Panama Canal, 





Our Paris correspondent elsewhere gives the 
company’s side of the Panama canal question, 
a side not very familiar to American readers 
and hence to a certain degree interesting. As 
being the first officially inspired statement of 
the situation, prepared for other than domes- 
tic use, we publish it in full. 


But with all due respect to M. Cuar.es DE 
Lesseps and M. Mournari, we must make some 
exceptions to their deductions and rather 
summary methods of carrying out to comple- 
tion a really formidable bit of engineering 
work. 

We have nothing to say of the success of the 
bond subscriptions, nor the rather desperate 
financiering which has been found necessary 
to keep up this subscription. This is purely a 
matter of faith in the illustrious Frenchman 
who is building the Panama canal upon the 
well-earned prestige of Suez; in any event he 
deserves credit for his unbounded faith in 
himself. 


But we suspect that American engineers and 
contractors, after reading the summary of 
progress on the canal to date, will arrive at 
very different conclusions from the gentlemen 
named, as to time of completion and cost of so 
doing. The 377 ft. cut of the Culebra hill, 
through a treacherous, water-soaked and slip- 
pery formation, is much too lightly touched 
upon. And the statement that the chief 
trouble there lies rather in the road-cutting 
and gathering of plant, than in the formid- 
able cut itself, will certainly be novel to 
Americans. We believe there is a railroad 
running out of Hull in England, upon which 
the contractors plant cost more than the final 
grading of the road. But forsunately such 
cases are very rare, and we hardly believe the 
Frenchmen, prodigal in plant as they appear 
to have been at Panama, will apply the same 
rule to the Culebra. In taking out a cut of 
this nature, time, cash and labor, is 
the important element ; there is a limit to the 
faces of attack, and no one knows how much 
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time will be consumed until—the work is done, 
The startling statement that two-thirds of the 
work is already accomplished igin direct con- 
tradiction to the most conservative estimates 
that we yet have seen; and M. Boutanazg, in 
his late address before the Am. Soc. C. E. 


said that 30,000,000 only out of a total of 140,-° 


000,000 cu. metres were excavated to the 
first of this year. This leaves nearly four- 
tifths of a work that is to cost in all $360,000 ,000 
(by their own figures), to be: completed with 
$100,000,000 that are not yet allin hand though 
called for. The mathematics of M. pe Les- 
seps’ conclusions are just a little shaky there- 
fore when viewed from the standpoint of an 
engineer who held a responsible position on 
the canal, and had better opportunities than 
M. pE Lesseps to know of what he spoke. 

Neither is the question of revenue to the 
finished canal quite satisfactory. With $16,- 
000,000 required the first year for interest 
charges and premiums, added to the yet un- 
kvown but undoubtedly excessive cost of 
maintaining a newly opened work of this 
character, it looks as if the stockholders 
would not be much troubled with dividends, 
e\en at the maximum estimate of traffic— 
which they will not get. 
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Extensions of the Chicago Lines. 





It is one proof of the claim to supremacy as 
a railroad center which Chicago has always 
put forth, that of the ninegreat systems whose 
lines radiate from that city to the North, 
West and South, all but three had their origin 
there and consisted in the first instance of 
but a single line running from Chicago to 
some city of Illinois, lowa, or Wisconsin, and 
five of these systems still retain as their 
names that of the original line from which 
they have grown. 

It is very difficult for the average reader to 
keep tiack of the surprising amount of work 


which these roads are now doing in the way - 


of extensions. Even the Illinois Central ap- 
pears to have been at last forced into a regu- 
lar policy of extension, although for many 
years, while all the roads around it were ex- 
tending, it was conspicuous for doing nothing. 
Precisely what is doing, and where, will appear 
more clearly in oar regular progress map of 
this section, but as delays of engraving do not 
permit us to present this for some little time 
yet,a@ brief summary of the facts as to the 
very remarkable activity in that region will 
probably be of general interest, especially as 
the signs are fair that next year may be 
almost as notable as this, or even more so. 

Of the three systems which have grown up 
from other centers and have recently pushed 
their way into Chicago, one, the Wisconsin 
Central, reached there only a year ago and 
the two others, the Minnesota & Northwesiern 
and the Santa Fé, have not yet finished their 
Chicago extensions. Yet as they are so 
soon to reach there, and already enter into 
competition with the other systems centering 
at that point, we will consider them together. 

The Atchison, Topeka & Santa Fé system 
has had a growth, we would almost venture to 
say, more remarkable than any other Ameri- 
can system. It has been built up by Kansas 
enterprise and Boston capital; of which ar- 
ticles it might be said that either is useless 
without the other. At any rate the combina- 
tion has in this case effected wonders. The 
most important extension on which the Santa 
Fé is now at work is of course the Chicago ex- 
tension, running from Kansas City to Fort Mad- 
ison, Iowa, in nearly an airline; thenceit runs 
to Streator, IIL., 350 miles from Kansas City,and 
thence over @ recently purchased road to Chi- 
cago, Grading has been making rapid progress 


ever since the opening of the season and the 
track-layers are now at work. But the Atchi- 
son is not confining its schemes of conquest east 
of the Mississippi to this single line. A system 
of extensive terminals and suburban lines 
about Chicago is decided upon. A line from 
Fort Madison to Quincy, 50.miles, is among the 
possibilities, and one from Pekin to St. Louis, 
about 80 miles, among the probabilities. It 
seems evident that the company is determined 
at no distant day to have a second line from 
Kansas City to Chicago via St. Louis. There 
is not much doubt that the St. Louis, Kansas 
City & Colorado, now building across the 
State of Missouri, about 250 miles, will be 
closely identified with the Santa Fé, and will, 
with the Pekin-St. Louis line mentioned 
above, form this second line to Chicago. 


The line across northern Missouri is to 
thrown out some fruitful branches. One 12 
miles in length to Keokuk, Ia., is now assured. 
Another has been surveyed from Carrollton to 
St. Joseph, about 75 miles, and others are 
projected in the same region. In the State of 
Kansas, the Santa Fé’s inner citadel, a large 
number of short lines are under construction 
this year, some of which are reaching up to 
new territory in the northern central part of 
the State. The most important of these lines 
is the one running from Ness City, 275 miles 
west of Kansas City, to the Colorado State 
line and thence to Colorado Springs, connect- 
ing there with the Denver & Santa Fé, under 
construction to Denver, making a total from 
Ness City to Denver of about 300 miles. It is 
questioned, also, whether the new Colorado 
Midland road, recently opened from Colorado 
Springs to Leadville, 100 miles, nearly com- 
pleted to Buena Vista and Glenwood Springs, 
132 miles farther, and projected to Salt Lake 
City, may not prove to be in the Santa Fé in- 
terest. The fact that it was built from Colo- 
rado Springs, and that the Atchison is building 
a direct line to connect with it, makes this a 
plausible supposition. There are other pro- 
jects for extensions in the Colorado mining 
districts which will probably be put into effect 
another’ season. 


By the acquisition of the Gulf, Colorado & 
Santa Fé, and the building of the line across 
Indian Territory to a connection with it, the 
company effected a master stroke of policy. 
It is now cutting rates from Texas to the 
North with its rival, GouLp’s Missouri Pacitic, 
and is getting a large business. An extension 
is under construction from Cleburne to 
Weatherford, 40 miles, and lines are under 
survey from Gainesville to Decatur, 35 miles, 
and Fort Worth to Farmersville, 66 miles. A 
very important line is now built from Kiowa, 
near the southern line of Kansas, across 
Indian Territory into the Texas Panhandle, 
130 miles from Kiowa, and is intended to reach 
some point on the company’s line in New 
Mexico and greatly shorten their trans- 
continental route. The Santa Fé managers 
seem to have an idea of developing the terri- 
tory of New Mexico to a considerable extent, 
as they recently filed charters for quite an ex- 
tensive system under the name of the New 
Mexico Central. A more promising country 
for enterprise, however, is southern Califor- 
nia. Here the company’s lines have been 
consolidated aa the California Central, and 
already comprise an extensive mileage, which 
is being pushed to the prominent places of 
winter resort and residence still untouched. 
Docks are being erected on La Ballona bay, 
near Los Angeles, which is supposed to be the 
future great seaport of the Santa Fé system. 
San Franciszo people are continually on the 
watch for any move of the company in their 
direction, and it is not improbable that, as its 
schemes in other directions reach fulfilment, 


the company may conclude to own a terminus 
at the Golden Gate. 

The above cursory review of work on this 
system is almost in itself a sufficient contra- 
diction of the “‘bear’’ rumor,reported last week, 
that the company was financially straitened 
and would enter at once on a retrenchment 
policy; and the rumor is given a further 
quietus by the announcement of a raise in 
the dividend rate from 6 to 7 per cent. 

The Minnesota & Northwestern is one of the 
youngest of our railroad systems, the original 
charter having been granted a little more than 
three years ago. It has just opened for traffic 
a line from St. Paul to Chicago. One portion 
of this, however, the link from Freeport, Ill., 
to East Dubuque, is not yet completed and 
the Illinois Central tracks are used for the 
present. From Oelwein, Ia.,aline runs south- 
west to Des Moins, and from this point, under 
the name of Chicago, St. Paul & Kansas City, 
a line is under construction to St. Joseph. Mo., 
160 miles from Des Moines, The most impor- 
tant project which the company has in hand 
at present is a line from St. Paul to Duluth. 
A preliminary survey was made last spring 
and a company to construct and operate it 
has been recently incorporated as the Minne- 
sota Railway & Navigation Co. Several par- 
ties are working on the locating survey, and 
the line will probably be the company’s chief 
enterprise for next season. 


The Wisconsin Central’s completion of an 
extension to Chicago, combined with the gen- 


-eral improvement in the business situation, 


has sent its earnings up with a rush. This 
year they have completed an extension of 34 
miles in the Gogebic mining region. Recently 
they have begun surveys on a line which will 
shorten the distance from Chicago to St. Paul 
and Duluth. The line will begin at Antioch, 
Tll., and run via Lake Geneva, Elkhorn and 
Jefferson to Portage City, a distance of 130 
miles. Extensions into the lumber tracts of 
northern Wisconsin are projected from Abotts- 
ford and Rib Lake. 


The Illinois Central last year put most of its 
energy upon extensions in Mississippi. This 
yearthey are doing but little in the South. Itis 
rumored that the company is considering an ex- 
tension to Decatur,Ala., from Milan,'l'enn.,and 
also from Aberdeen, Miss.It has recently placed 
under survey a line from Jackson, Tenc., to 
Memphis, about 90 miles, which will probably 
be built. The Central Missouri line, now 
building across the State of Missouri, is con- 
jectured to be backed by this company for an 
outlet to Kansas Citv. Whether every railroad 
manager is so desirous of an outlet to Kansas 
City as the boomers of that enterprising vil- 
lage suppose, may be opened to question, But 
while the Illinois Central is not taking part 
in the feverish activity of the South, to any 
great extent, it is entering upon a very active 
extension policy from its northern termini. 
The work on the Chicago, Madison & Northern 
lines, from Freeport to Chicago, 125 miles,and 
to Madison, Wis., 65 miles, is far advanced, 
and they will probably be open for traffic by 
the end of the year. And the company pro- 
poses to own a considerable milage in Wiscon- 
sin. From Madison surveyors are working on 
a line to run north 40 miles, to Portage City, 
and the Freeport, Dodgville & Northern line 
has just been put under contract from near 
Freeport to Dodgeville, Wis., about 60 miles. 
That this line is intended to extend at no dis- 
tant day from Dodgville up through the west- 
ern tier of Wisconsin counties, which are still 
wanting in railroad facilities, to St.Paul, there 
can be little doubt. But it is in northwestern 
Iowa that the company has just exhibited the 
greatest inclination to rush things. Lines 
have been recentlyput under contract from 
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Cherokee, Ia., to Onawa, 59 miles, and to Sioux 
Falls,Dak.,about 90 miles,to be ready for track- 
laying in 60days. We have it on good authority 
that this is the first move of the Illinois Cen- 
tral toward an active “‘granger’’ campaign, 
and that it will soon push its lines through 
southern Dakota and northern Nebraska. A 
region which offers abundant opportunities 
for success in this line. 

We must postpone to another issue all at- 
tempt to summarize whatthe other roads are 
doing, as our remaining space would by no 
means do justice to it. 


——  —— 


A Notable Birthday. 


Ou Sunday of last week Capt. JoHN Ericsson, 
who stands easily at the head of American 
mechanical engineers attained the great age 
of 84 years, still full of health and vigor, still 
engaged continuously in laborious engineer- 
ing work and study, and still teaching by his 
life and character a lesson which it would be 
well for any engineer to learn; that the true 
condition of success in engineering, as in 
every other profession, is that a man shall 
not give his mind up to the ignoble struggle 
for mere dollars and cents,which fills the time 
and thought of so large a fraction of mankind, 
but find his greatest interest and reward in 
the acquirement of professional knowledge 
and in an understanding of what othersas well 
as himself are doing, and of what can be done 


as well as what has been done or what he, 


hopes to do himself. It is this which seems 
to us the most conspicuous lesson of the life of 
Ericsson. He has been throughout his life a 
lover of knowledge for its own sake; oneof the 
men who “want to know, you know,” and 
hence it has repeatedly happened that when 
some new thing needed to be done he was the 
man armed and equipped to do it, and to doit 
well. ‘The most conspicuous example of this, 
of course, was his design and building of the 
Monitor in the very nick of time, which revo- 
lutionized naval architecture, as well as, very 
possibly, saved this country. For this alone 
his name will be almostimmortal, but it is only 
the greatest of many instances, and in fact,in a 
purely mechanical sense his practical inven- 
tion of the screw propeller was a greater one. 
The screw propeller had been suggested and 
tested muny times before his day (first by 
Japt. JoHN STEVENS in 1804) but to Ericsson 
belong the chief credit of its introduction, 
just as to Fulton belongs the credit of intro- 
ducing steam navigation. 

Capt. Ericsson we are pleased to say is rich, 
—not especially in money, but in the respect 
and good will of very nearly the whole world; 
and in having enough for every want. As 
must always happen to a man of any capacity 
in any profession whose heart is in his work 
and not in the money he gets for it, money 
has come to him in sufficient abundance for 
every legitimate use. His life is simplicity itself. 
He has occupied for over 30 years the same 
house, in a once fashionable street which 
fashion left half a century ago fronting on what 
was once St. John’s Park, which is now (to tie 
discredit of the city be it said), occupied by the 
New York Central freight depot. He is said to 
rise at 6:40 the year round; take a cold bath 
and gymnastic exercise, breakfast on eggs and 
tea at 9, dine on chops or steak and tea at 
**16.30;"’ work till ‘22 o’clock ;’”’ walk around 
the streets till midnight,and then to bed again, 
the year around, with hardly a_ variation. 
Tobacco he never uses,nor is he at all given to 
the society of even professional men. He is 
said to have kept a diary for years in which 
just one page is devoted to each day, which 
ought to be interesting reading after his 
death. His health and his sleep are perfect, 


and it may be years yet before his work is 
fully over. 

So very rigidly exact and secluded a life is 
hardly one to be recommended or followed, 
perhaps, but the spirit of it is beyond all 
praise, nor can it be doubted that it is the 
surest road to happiness. Every one who 
wants the carth, and ‘“ wants it bad,’’ as it is 
every free-born American’s birthright to do, 
has of necessity an unhappy life, since the 
chances are very strong indeed that he will 
never get it. But he who finds his pleasure in 
the study of the laws of nature,and in bending 
them “to the use and convenience of man,”’ 
may have a happy life for the asking ; for there 
is ample room and verge enough for the indul- 
gence of his preference. 


rr 


CORRESPONDENCE. 





Nantucket Harbor Works. 





St. Louis, Mo. Aug. 1, 1887. 
EDITOR ENGINEERING NEWS: 

The discussion by Prof. L. M. HAuptT on Nan- 
tucket Harbor Improvement, which appeared in 
ENGINEERING NEws of April 16, has but just come 
to my notice. Will you permit me, at this late day, 
to correct some statements contained therein ? I 
have been somewhat familiar with the harbor since 
1874, having in that year assisted in the survey 
which was made by the late Gen. G. K. WARREN, 
Corps of Engineers U. S. A.,on which survey the 
present plan of improvement was based; and also 
having been Principal Assistant Engineer to Lt.Col- 
GEo. H. ELLIOT (succeeding Gen. WARREN) from 
1883 to 1887. 


Prof. HAUPT certainly had good reason for con. 
sidering the plan of improvement proposed, as of 
doubtful utility, since Col. ELLIOT himself, in the 
report from which the abstracts were made, shows 
that he was not at all confident of success. Appar- 
ently, however, the report of Col. ELLIoT to the 
Chief of Engineers, for the yearending June 30, 1886, 
was not in the hands of Prof. HAUPT, or he would 
not have considered the success of the work as so 
extremely doubtful. In the report referred to oc- 
curs the following: ‘i 

“Careful surveys were made in June last of the bot- 
tom ot the entrance to the harbor to determine what 
effect, if any, the west jetty alone had produced on the 
bar, reports having been received that the water had 
deepened, and that vessels experienced much less diffi- 
culty last spring than formerly in crossing the bar at 
low tide. Our surveys fully confirmed these reports.” 

* Although but little, if any, «effect had been expected 
before the two jetties should have been extended until 
they should become parallel and contract the channel 
to the width contemplate d, viz., 1000 ft., it was found in 
the survey just referred to that on a line from Brant 
Point to the present end of the west jetty the least 
depth of water was nearly 13s ft. greater than at the 
time of our previous survey, and that vessels had less 
difficulty in entering and leaving the harbor.” 

It is to be noted that this increased depth was ob- 
tained before the second, or eastern jetty, was com™ 
menced. 

The result so far obtained, is, in my opinion, a 
tribute to the sound judgment displayed by Gen- 
WARREN in locating the western jetty and com. 
mencing the improvement of the harbor by con” 
structing that jetty rather than the eastern jetty, 

I do not agree with Prof. HAuPT that the evidence 
of the bar itself is that there is a “slight excess of 
flood scour.’’ If the flood scour had been in excess 
of the ebb scour,it is pretty certain that in the last 
half century its effect would have been seen in the 
generally diminished depth of water in the harbor. 
A comparison of the survey made by Lt. Col. An- 
DERSON, U.S. Top. Engrs., in 1829, with the surveys 
made by the Engineer Department in 1874, and since 
the works of improvement have been in progress, 
shows that the bar has remained in the same posi- 
tion and with the same depth of water as it was: 
Changes can be noted in the positions of the shoals’ 
it is true, but{they vary from year to year, moving 
backwards and forwards. From the fact that since 
1820 the channel between Brant Point and Coatue, 
and to the northward of Brant Point,has retained 
its depth in spite of the enormous quantity of sand 
brought by the flood tide and the waves, from the 
westward along the north shore of the Island, and 
from the northeast along Coatue Beach, it is certain 


that the scouring effect of the ebb has been more 
thar a match for the flood. 

It was Gen. ‘WARREN’S belief that the western 
jetty would arrest the sand brought from the west- 
ward into the harbor, and that the relief thus af. 
forded to the ebb current would result in increased 
scour in the main channel. The effect of this relief 
is shown not only in an increased depth in a certain 
line, but also in the increased area embraced by the 
9 ft. and 12 ft. contours in the main channel. 

To show that Col. ELLIOT was more sanguine of 
success in 1886 than he was in 1882, I will quote the 
following from his report for the year ending June 
30, 1886. He says: 

“It is believed that the channel would already be 
much greater except for the ‘Hog Backs,’ or slixht ele- 
evations of the bottom, covered with strong seaweed 
which protects the sand from scour, When the chan- 
nel has become more contracted by the extension of the 
eastjetty, I design to harrow the bottom in the line of 
deepest water by the aid of a steamer, fer the purpose 
of breaking up the roots of this seaweed, and stirring 
up the sand in order to facilitate the action of the 
strengthened tidal current upon it. The indications 
are that in this wav a considerable deepening of the 
water in the channel will be produced long before the 
final contraction of the channel to the width contem- 
plated for it.” 

Another statement by Prof. HAupT which needs 
correction is that in which he says :—‘ If completed 
as projected, the gorge between the two jetties will 
be 1000 ft. wide and 6 ft. deep at mean low water, 
giving an area of 6000 sq. ft. through which to admit 
the flood tide, as compared with the present section 
of, say, 24,000 sq. ft. between Brant Point and Coatue 
Point, or only 25 per cent.’? The plan for the second 
or eastern jetty, which was adopted by the Board of 
Engineer officers in 1885, and which I staked out in 
1886, contemplates a jetty starting from Coatue 
Beach and running westward, nearly parallel with 
Brant Point and (I think) about 2000 ft. distan;, 
from said Point; then curving northward to a 
line parallel with the western jetty and 1000 ft. dis- 
tant from it at the sea end. For 2500 ft. from Coatue 
Beach, the eastern jetty is to be built toa height of 
two ft. above mean high water; for the remainder of 
the distance, the jetty is to be a submerged one, the 
top to beat such an elevation as may be necessary 
to furnish the requisite contraction to the ebb cur. 
rent, and yet not to interfere to any dangerous de. 
gree, with the entrance of the flood tide into the 


. harbor. The planis a flexible one, and the heights 


already determined on may be changed in conse 
quence of the effect of the work, as it progresses, on 
the regimen of the inner and outer harbors, which 
will be shown by the careful tidal observations car. 
ried on during the construction of the jetty. 

Very Respectfully, N. W. EAYRs. 


The New Method of Dimensioning. 





New York, Aug. 5, 1887. 
EDITOR ENGINEERING NEWS: 


Mr. A. D, OTTEWELL, in his articles on ‘‘ The New 
Method of Dimensioning,” gives a ‘formula A,” 
identical in construction with LAUNHARDT’Ss, claims 
for it an entirely distinct method of deduction, and 
therefore, that the two formule serve to corroborate 
each other. 

An analysis of the methods of each leads me to 
the belief, as stated in your paper for July 2, 1887, 
that the two methods of deduction used were 
essentially the same, and therefore that the deduc- 
tion of formula A was no additional evidence of the 
correctness of LAUNHARDT’s formula, or vice versa. 

In the last issue of your paper Mr. OTTEWELL 
replies to my criticism by explaining more in detail 
his method of deduction of formula A, for the pur- 
pose of showing it to be distinct from LAUNHARDT’S 
method. 

While I realize the secondary interest that any 
discussion of this topic has for engineers, many 
rejecting LAUNHARDT’s formula entirely, 2s not 
founded upon sufficient facts, yet, may I venture to 
occupy your space once again with the subject? A 
possible excuse for doing so may be found in the 
fact that some of our best engineers consider the in- 
troduction of LAUNHARDT’s formula in practice rather 
a retrograde step than otherwise, and hence an 
attempted refutation of any apparent but not rea! 
corroboration of it, should be considered by them an 
effort in a good ’ . 

In brief, I endea’ % sfiow in my former letter 
that Messrs. OTTEWELL and LAUNHARDT both 
started with practically the same assumptions ; 
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that-Mr. OTTEWELL introduced a law of change for 
the values of a that could be mathematically proved 
true for only the extreme cases of all dead load and 
all live load ; that LAUNHARDT used certain perfectly 
legitimate mathematical manipulation, by means 
of which he obtained an expression for a, that like- 
wise could only be mathematically proved true for 
the two extreme cases, of all dead load, and all live 
load, and that both had to depend upon experi- 
mental proof for intermediate cases of loading. 

I stated that the fact that the law of change of a, 
assumed by Mr. OTTEWELL, could only be proved 
true for the two extreme cases, removed it from the 
authoritative rank of a general law, on which a 
general formula could be based, and made its use in 
his process of deduction, analogous to the mathe- 
maticai manipulation that LAUNHARDT employed. 

If all this is true, the other conditions of deduc- 
tion being the same, the two processes must be 
essentially identical. 


Mr. OTTEWELL replies that while LAUNHARDT uses 
WOHLER’s law “formula A does not necessitate any 
knowledge of that law, for it substitutes therefor a 
law well known to all practical engineers.”” My 
belief is that his ‘ three facts,’ and “the law well 
known to all practical engineers” will, if examined, 
be seen to include completely, merely under different 
phraseology, or implied, the W6HLER law that 
LAUNHARDT uses. 

The special point, however, the kernel of the dis- 
cussion, is the law of the working stress a. He 
answers my assertion that it ean only be mathe- 
matically proved true for the two extreme cases, of 
all dead load, and all live load, and that therefore 
its use in his deduction is analogous with certain 
mathematical work in LAUNDARDT’s methods, by 
giving in detail the reasoning on which the law is 
based, I grant that if this law of change can be 
mathematically proved true for all cases of loading, 
the intermediate ones, as well as the extremes, then 
Mr. OTTEWELL has, in a sense, arrived at a different, 
and a far more satisfactory deduction of the for- 
mula than did LAUNHARDT, who depended on ex- 
periments to corroborate it for intermediate cases ; 
but I cannot see that Mr. OTTEWELL so proves. the 
law of change, in bis reply. If he does not, then my 
criticism remains unbroken, for only on this one 
point might his method be shown to be essentially 
different from LAUNHARDT’S. 

In regard to his example of two iron bars, on page 
79, in your last issue, I ask, is there any reason to 
believe that the fatigue is not greater when the bars 
are welded ? Strictly speaking, if the law of change 
is absolutely a correct one, true for all variations of 


Min. B 
Wa “Fy the fatigue, the length of service of any 


combination of the rods, ought to be precisely the 
same as of each rod separately. Does Mr. OTTE- 
WELL prove it so? Does he, for example, show in 
any way, that subjecting a bar of 2 sq. in. section 
toa unit dead load of 7,500 lbs., and imposing an 
alternating unit load of 2,500 Ibs. extra, will pro- 
duce precisely the same fatigue as in the two 1-in. 
bars, separate, and loaded as he describes? Does he 
not rather depend upon practical experience to 
sanction the above assumption ? Experiment does, 
indeed, so far as it has been carried, appear to agree 
with some such law, and experiments of WSHLER’s 
published some twenty years ago, indicate it. 


Granting that the law appears to be approximately 
correct, agreeing, so far as can be observed with 
practical experience, it can be proved to be mathe 
matically true, as I have shown before, for the two 
extreme cases of all dead load and all live load, and 
for intermediate cases has to depend upon experi- 
ments for proof. But this is precisely what is true 
of LAUNHARDT’s expressions, to which, under the 
appeal to experience, the law of change becomes en™ 
tirely analogous. 

Isubmit then that the same assumptions which 
Mr. OTTEWELL terms well-known to practical engi- 
neers, LAUNHARDT calls WOHLER’s law, and that 
his law of change can only be proved correct in pre- 
cisely the same way, and to exactly the same degree 
as the expression LAUNHARDT uses in his formula. 

If this be so, then it is my belief that all I for- 
merly stated regarding the identity of deduction of 
the two formule remains true. 

If Mr, OTTEWELL claims that his method of deduc- 
tion is one which will appeal more readily to a 
person unfamiliar with mathematical usage, and 
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that, I think, has been one object in his use of the 
method, I can agree with him that his object is at- 
tained ; but that it is a distinct deduction, at all in_ 
dependent from LAUNHARDT’Ss, and therefore serv- 
ing by coincidence to substantiate the formula, I 
cannot understand. JAs. L. GREENLEAF. 


A Query. 





NEw YORK, Aug. 10, 1887. 
EDITOR ENGINEERING NEWs: 

I notice under the obituary head in your journal 
of last week, the death of Mr. WIERMAN, wherein it 
is stated that he made the first surveys for the 
Brooklyn City Water-Works. 

While for many years in charge of these works I 
endeavored to inform myself of its early history, and 
have collected all available information relating 
thereto, extending back as far as 1834, the works 
being completed for use near thirty years later; but I 
must have lost something of the record, as this 
name does not appear, and what surveys he may 
have. made it is difficult to determine, as the se- 
quence of such appears unbroken. If any of your 
readers can supply the missing links they will 
confer a favor upon 

J. W. ADAMS, 


Con. Eng. Dept. Public Works, 34 Chambers St. 
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The St. Paul Bric ge Question. 


A nice little controversy, of a very discreditable 
character to the city authorities, has arisen over a 
bridge contract at St. Paul. The bridge is of some 
size, tospan the Mississippi river, and the two lowest 
bids were,—Morse Bridge Co. %811,000, Keystone 
Bridge Co. $340,324, an excess of $29,324, both bids hav 
ing been made in accordance with precise specifica 
tions. After a week’s study City Engineer RUNDLETT 
reported in favor of the Morse bid. Mr.C.F. LOWETH 
consulting bridge engineer for various St. Paul 
roads, submitted a concurring opinion. Neverthe- 
less, a committee of the Common Council to which 
the report was referred divided 3 to 3 on the two 
bids, and then the Council voted 8 to 4 in favor 
of the higher bid. This action was found to be 
illegal because the Keystone Co. had no bond filed, 
and then a later meeting was held awarding the 
contract to Mr. STROBEL personally (who filed a 
bond) by a vote of 7 to 7. The only explanation 
which the majority offered in reply to the vehement 
protests of the minority was that an alleged expert, 
whose name they would not divulge, considered the 
Keystone plan the best. Indignation was at once 
manifested, and the Controller, who seems to be a 
competent and vigilant officer, notified Mr. STROBEL 
that he could not recognize the contract, as it was 
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The New Pennsylvania Rail Section. 


Pennsylwania R. R. Co., Office of Chief Engineer, 
PHILADELPHIA, Pa., Aug. 9, 1887. 
EDITOR ENGINEERING NEWs: 

Enclosed please find a blue print of a new rail of 
the Pennsylvania Railroad Co., that we are now 
getting rolls made for. 

This rail, you will notice, is 5 ins. high and I think 
it will be a great improvement on anything that we 
have had heretofore. Respectfully, 

Wm. H. Brown, Chief Eng. 


{{t will be noticed that the corner radius 
has been reduced from § in. to /% in., thus 
making a beginning toward abandoning the 
strange notion that the corner of the rail 
should fit the fillet of the flange. It would 
have been a still better section, in our opinion, 
had the radius been shortened another } in., 
thus returning to the old standard of the road, 
43 in., which rendered very excellent service 
and showed no abnormal tendency to flange 
wear, which the newer standard, now aban- 
doned, did very decidedly.—Ep. Ena. News.) 





in violation of the city charter, which requires work 
to be let to the lowest responsible bidder who con- 
forms to specifications. 

It is entirely possible that the Council’s action 
may have been in fact wise, because the design they 
chose was in fact the best. ‘“Tis:a thing which has 
happened and may happen again.’”’ But whether 
this be so or not does not affect the certain fact that 
this defiance of professional opinions, and of estab- 
lished and necessary safe-guards, by functionaries 
whose opinion as to either design is worth nothing, 
is grossly improper and tends directly to corrupt 
methods. The general assumption will be, not yn- 
naturally, that they were themselves influenced by 
corrupt motives, but it is not necessary to assume 
this to comprehend their conduct. It may easily 
be but another example of how little men 
“‘drest in a little brief authority, most ignorant of 
what they’re most assured, play such fantastic 
tricks before high heaven as make the angels weep.” 
A little flattery and deference, a little stroking 
down the back, a tew champagne cocktails, and 
that sort of thing, goes further with a host of these 
petty functionaries than direct bribery. But which- 
ever horn of the dilemma be chosen (and one must 
be) the Common Council of St. Paul shows up ina 
pretty bad light. 
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Printers Ink for Map Lettering. 


Lt. Col. J. WATERHOUSE, Assistant Surveyor Gen- 
eral of India, in writing for the Indian Engineer 
on type-printing for maps, etc., gives the following 
rec pe for making a superfine printing ink : 


Balsam of Copaiba 

Lampblack 

Indigo Prussian blue, or equal parts of 
eac 

Indian Red 

Dry Yellow Turpentine Soap 


9 ounces. 


1% “ce 


Grind with a muller on a stone slab to an impal- 
pable smoothness. The above will make one pound 
of ink. 


Small hand-rollers for inking the type can be made 
by slipping a wooden cylinder of 14 to % in. dia. 
inside a piece of India rubber tubing 8 in. Jong and 
mounting ona forked handle. After use the rol- 
ler should be washed with soap and water, or with 
a sponge dipped in turpentine or paraffine and then 
wiped quickly, sponged with water and wiped dry. 


en 
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THE Boston & Providence Railroad is stated to have 
settled about two-thirds of the 260 claims for dam- 
ages resulting from the Bussey bridge disaster, but 
many refuse to settle on the company’s terms. A 
single lawyer has in hand or has settled claims ag- 
gregating $430,000, the two largest being for $50,000 
each. The indications are that $500,000 will not cover 
the total loss, to which is to be added the very large 
—the absurdly large—sum of $70,000 which is to be 
used to replace the old bridge with a right angled 
masonry arch. 


The new archis to be 40 ft. span and only 22 ft. 
clear height, giving a rather squat and ungraceful 
effect as will be seen from the accompanying sketch, 
which we take from the Boston Globe, and presume 
tobe correct. The foundation will be Portland cement 
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concrete, extending down 7 ft. below the roadway, 
and all above it ‘‘the best quality of hammer dressed 
granite.’’ The bridge will be 49 ft. wide, to carry 
three tracks, and will have a parapet rising 3ft. above 
the track. Mr. S. L. Minot, Chief Engineer of the 
road, has charge of the work, which is to be finished 
in December. 


-—_——= 


Mr. EDWARD BuRGEsS, having outdone the world 
in the Puritan, two years ago, has now twice in 
succession outdone his only remaining antagonist, 
himself, in the Mayflower and the Volunteer. His 
record is by far the most remarkable in the history 
of naval architecture, and gives gratifying evidence 
that our right hand has not forgot that cunning 
which gave us the glorious naval records of the 
Revolution and of 1812, the Baltimore clippers, the 
old Liverpool liners, the first steamboats, the first 
fast ocean steamers, the America, the Niagara 
and a host df others which have made our naval 
history a just source of unmixed pride. Let but the 
occasion serve, and the men will not fail to make 
our record what it has been so many times before— 
at the head of the world. If so, we need not mourn 
overmuch that the demand for men and money for 
our internal development has for the time being re- 
mitted us to the second place at sea. 


It is stated that Mr. BURGESS is now anxious to 
design a yacht of the cutter tyne to sail in English 
waters under the English rules, which he believes 
would be able to beat any yacht in England. If he 
thinks he can do it his achievements do not warrant 
a doubt that he can, and there will no doubt be 
plenty of men ready to give him the chance, But 
itis a pity that his remarkable genius for naval 
architecture should continue to be confined to 
yachts. If it could be directed to the design of 
naval vessels, he might accomplish great results. 
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THE following bridge accidents are reported: On 
the Buffalo, Rochester & Pittsburg Railroad, a 
trestle near Pike, N. Y., was burned Aug. 2.—On 
the St. Louis, Arkansas & Texas Railroad, a bridge 
across the Red river at Garland City, Ark., gave 
way Aug. 2 under a freight train. The engine and 
seven cars were thrown into the river 49 ft. below. 
Two men were injured.—On the New York, Wood- 
haven & Rockaway Railroad, aboat 30 ft. of the 
trestle between Aqueduct and Broad Channel sta- 
tions were burned Aug. 4.——At Wabash, Ind., a 
wooden bridge on Miami street, over the Wabash & 
Erie canal, gave way Aug. 8, under a traction en- 
gine, which was hauling a threshing machine. The 
engine fell into the water. One man was killed. 

sips 

A PARIs correspondent says of the Semi-Centen- 
nial Railroad Exposition of Paris, that it ‘‘ consists 
of a building without exhibits; a narrow-gauge 
railroad without passengers, and some beer saloons 
and restaurants without customers. As for the 
visitors, the day I was there, myself and the friend 
who went with me, represented the total, and I was 
a deadhead. The man who put up the building was 
so upset by the failure of the enterprise, and the loss 
of his money, that he hung himself the other day.”’ 
The same correspondent says that the buildings for 
the Exposition of 1889, are beginning to make quite 
a show on the Champs de Mars. The 1,000 ft. tower, 
after overcoming the difficulties of water, quick- 
sand, etc. in the foundations, has succeeded ‘in 
poking its four ugly, inclined noses” some 60 or 
70 ft. above the ground, and is growing rapidly. 
Our friend suggests that from the way the other 
Continental nations are declining to assist in the 
centennial celebration of the French Republic, that 
it looks yery much as if France and the United 
States were going to have it all to themselves. 

THE U. S. Commissioner of Patents has just ren- 
dered a decision that is very important to a large 
class of inventors. This decision involves the tech- 
nical construction of claims in patents, and the em- 
ployment otf general, indefinite and vague terms 
therein, such as ‘means,’ “ mechanism,” etc., 
which may be so construed and broadened, as to 
cover the work of future inventors. The Commis- 
sioner holds that a patentee must confine himself 
strictly and solely to his particular invention, and 
not by ingenious phraseology lay traps for him 
who might further improve the mechanism, and be 
thus compelled to pay an unjust tribute for per- 
haps making a success of what would otherwise be 
a complete failure as a practical device. 

‘niece Danian 

THE English channel has at last been crossed 
within an hour by a new steamship, the Empress. 
This vessel lately made the trip from Dover to 
Calais in 55 minutes, over a somewhat choppy sea. 
The average speed was stated at 224¢ knots per 
hour. She is 324 ft. long, and 638 ft. wide at the 
paddle boxes, and engines are of 6,000 H. P. 


GEN. J. H. WILSON, in his late book on China, des- 
cribes the Chinese wall as being from 25 to 30ft high ; 
15 to 20ft. thick, reveted inside and out with cut 
granite masonry, and filled with well rammed earth 
and stone. It is surmounted by a parapet in grey 
brick 18 to 20 ins. thick, pierced with openings for 
the defenders, and paved with a double pavement of 
brick blocks 12ins. square. Every 200 or 300 yds. there 
is a flanking tower about 40ft. high, with steps pass” 
ing inside the wall to a gate in the rear of the wall” 

sins pieceii 

BLAST FURNACE SLAG FOR PAVING BLOCKS AND 
FLAG STONES.—A new industry has been started in 
Middlesbrough, England. The works where it is 
carried on belong to a limited company, the mana- 
ging director of which is Mr. J. A. Jones. One of 
the objects of the company is to make paving sets or 
blocks. These are produced by pouring blast-fur- 
nace slag into metallic molds, and then allowing 
the castings to cool slowly in an annealing furnace. 
Without annealing, slag cast in whatever form is 
certain to fly to pieces by the unequal contraction 
which takes place as it cools. With annealing it 
can be cast into almost any form, and when finished 
is as hard and tough, as a basaltic rock. Inasmuch 
as these sets are as serviceable as those which are 
hewn from whinstone, and much more shapely, the 
manufacture and sale of them is of itself a good 
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thing for Cleveland and for all purchasing districts. 
But there are further manufactures. It has been 
found that if slag which has been annealed be pul- 
verized, and mixed with cement in certain propor- 
tions, and pressed into molds, and put aside for, say, 
three months, it sets into a peculiarly firm, hard and 
solid mass. The value of these qualities was soon 
perceived, especially as applied to the manufacture 
of concrete flag-stones. Consequently the company 
is now making these and laying them down for foot- 
paths, railway station, platforms, etc. The stan- 
dard size of flagstone is about 3 ft. by 2 ft. by 3-ins. 
They are flat and smooth, and unusually hard on the 
surface, 


THE largest bronze casting ever made in America, 
a buffalo head designed by KEMEYs, the sculptor, 
for the stone arch which constitutes the east portal 
of the new Union Pacific bridge across the Missouri 
at Omaha, was cast last week. The head measures 
9 by 5 ft. and the box containing the sand and 
plaster mold was 22 x 22 x 26 ft. Some 4,500 lbs. of 
molten bronze was poured into it. The execution 
of such a work for such a location is a significant 
evidence of the tendency to pay more respect to ap- 
pearance in all such works than has heretofore been 
customary. 


NATURAL gas in Minnesota and a fine vein of can- 
nel coal in Kentucky are the unexpected additions 
of the week to our natural resources. The gas seems 
to be abundant, and the cannel coal isa 4ft. vein and 
alleged to be the finest minein the world. Kentucky 
and Tennessee have more coal of the common kind 
then they have any possible use for, it being found in 
fine veins near to the surface over immense area, but 
eannel is scarce the world over and the find is an 
important one. 


THE “ Puritan”, the new steamboat being built 
for the Fall River Line at JoHN RoAcnh’s shipyard 
in Chester, Pa., will be 404 ft. long at the water-line 
and 420 ft. over all, 50 ft. beam and 90 ft. broad 
across guards; the depth of hold will be 21 ft. 4 ins. 
She will have 355 staterooms, 7,500 H. P. engines 
and feathering paddles. This will be the largest 
steamboat in the world, the Pilgrim of the same 
line coming next, with a length of 390 ft. over all, 
88 ft. wide over guards, and with 5,300 H. P. engines. 
An increase in speed of 25 per cent. over the Pilgrim 
is expected in the new boat. 


—_—_—__—_———_ 


NEXT to the terrible disaster noted elsewhere, 
the most serious railroad accident of the week 
was a head collision August 9, at White Hill on the 
Amboy division of the Pennsylvania Railroad. ‘I'he 
operator made a mistake and forgetting a regular 
freight train that was due. let an extra freight pull 
out from the siding, when it was almost immediately 
run into by the regular. The engines and cars were 
badly wrecked. One man was killed and two in- 
jured.—A construction train on the Louisville, 
Evansville-& St. Louis Air Line Railroad ran over 
a cow near Duffs station, Duboiscountry, Ind., Aug.9 
and was derailed. Nine men were seriously injured, 
five of them fatally. 


During the week the floods in Georgia have sub- 
sided and the railroad companies are busy repairing 
their lines at the washouts, and putting in trestle 
work to fill the gaps made by wrecked bridges. 
The Georgia Central Railroad Co.has been surprised 
at the results of the flood, as it was thought the 
waterways on the line were of ample capacity. One 
railroad bridge in Texas was washed away. A rain- 
storm did considerable damage in the neighbor- 
hood of Sloansville, N. ¥Y. There have been serious 
forest and bush fires in Michigan and Wisconsin. 
The long drought in that section of the country was 
broken Aug. 9 by a heavy wind and rain storm. 


TuE last annual report of the Baltimore & Ohio 
Employé’s Relief Association shows a very gratify- 
ing state of things. The number of members is 
20,297, an increase of 4,001. The receipts were $305,- 


_ 546, and the amount expended $228,694 in 6,580 differ- 


ent payments, of which 58 were for accidental deaths 
and 2,864 for on duty. The medical 
examinations for entering the organization showed 
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7.44 per cent. of 18,316 persons unfit for the duties 
required of them, and 6.14 per cent. of 2,783 persons 
were found defective in sight, hearing or color sense. 
The pension roll (contributed to only by the com- 
pany) has been increased by 16 to 182, 144 in all hav- 
ing been on the roll since this feature was started 
at the end of 1884. 


The savings deposited during the year were > 


209,790, and of the $879,576 now on deposit by 986 
depositors, $227,848 is loaned out to 470 borrowers for 
building purposes, repaid by easy monthly pay- 
ments about equivalent to ordinary rent. In all 
$306,363 has thus been loaned. The saving fund is 
an especially useful feature since few employés 
have access to savings banks. There are useful 
hints in these figures to all large employers. 
SE 


PUBLICATIONS RECEIVED. 





Report to the Aqueduct Commissioners, by the Presi- 
dent, James C, SPENCER, containing Reports of the Sec- 
retary, JOHN C, SHEEHAN, and of the Chief Engineer, 
BenJAMIN 8, CHURCH, giving a review of the work of the 
Aqueduct Commission to January 1, A. D. 1887, includ- 
ing the plans and work of construction of the New 
Croton Aqueduct to that date, and the proposed: dams 
and reservoirs and other appurtenances of the same* 
mace in accordance with the resolutions of the Aque- 
duct Commissioners, Jan, 1, 1887. Published by the 
Commission. 

We have reviewed the contents of this volume so fully 
in our editorial columns that we will make no further 
comment here. 


Calculating the Oubic Contents of Excavations aud Em= 
bankments, by the Aid of Diagrams, together with Di- 
rections for Estimating the cost of Earthwork. By 
Joun C. TRautTwrne, C. E. Ninth Edition, Revised and 
Enlarged by Joun ©. Taautwine, Jr. C. E. New York: 
Joun WILEY & Sons. 

This new ecition of a long familiar standard work 
contains nothing calling for renewed notice beyond the 


fact that notes on the cost of moving earth by steam ex-" 


cavators, by wheel and drag scrapers and by locomo- 
tives end cars have been added to the previous valu- 
able notes on cost of earthwork, as they have been to 
Trautwine’s ‘ Pocket Book”. All that seems to be new 
is some notes on hydraulic excavation to cover the 
neededj subject of cost of earthwork under all con- 
ditions pretty thoroughly. 

Anew method of constructing tables of level cut- 
tings suggested by Mr. Jonn R. Hupson C. E., is also 
added, which we think would be more honored in the 
breach than in the observance. The old method given 
is far better for computing any table oi the second, 
or third order of differences, provided always that the 
whol'y unnecessary amount ot numerical work shown 
in the example by the first method be not used. The 
true method for doing such work is in three culumng, 
as follows: 


Col. 1. Col. 2. Col. 3. 
Center, Increments. Voiume. 
Height, (Constant difference .1111) Oa, yds. 

01 6,7222 6,7222 
0.2 6,8333 13,5555 
0.3 6,9444 20.5000 
0.4 71,0555 27 5555 
0.5 7.1666 34,7222 
0.6 727177 42,0000 
ete, ete, ete. 


The second column is obtained by adding constantly 
-1u1 (or whatever the constant difference is) to each 
successive number. Write .1111 on a card, once for all 
and hold the card just above the last number deter- 
mined. Adding the two gives the next number. Every 
even foot has been previously computed and set down 
in its proper place, giving a check on the process at 
every tenth adition. 

It only remains to add each number in col. 2 succes- 
sively toacontinuously growing sum to get col. 3. The 
trick of adding two numbers together which are side bv 
side instead of in a line with each other is easily ac- 
quired, as is also that of adding two numbers (but not 
more) from right. to left. 

This mode of computation takes far fewer figures 


than Mr. Hupson’s, and is still easier to make men- 
tally. 


Soro 

Tue Pennsylvania petroleum burning ex- 
periments have been eminently successful me- 
chanically, in which respect they can hardly 
be said to have been experiments, petroleum 
having been for some years in use in Russia 
as a locomotive fuel on a very large scale ; but 
they have failed to develop any great eco- 
nomic possibilities, as might have been ex- 
pected, since with ‘dollar oil,’’ which is as 
low as any rational person can expect to buy 


oil year in and year out, coal must be worth 
from $4to $8 per ton to make the oil the cheaper. 
Were there a constant and unlimited supply 
the oil would be the cheaper in many locali- 
ties even at $1 per barrel, but the impeding 
eause which preyents even a thought of using 
oil is the limited and uncertain supply. Tak- 
ing a barrel of 42 gallons as equal to 600 lbs. 
of coal, and remembering that heavy engines 
burn about 100 lbs. per mile, it will be seen 
that the “visible supply”’ of petroleum would 
not last long if railways should be so foolish 
as to make preparations to burn it on any 
considerable scale. It would be very desir- 
able to do so for passenger service, to avoid 
smoke, and probably that was a leading mo- 
tive with the Pennsylvania for making these 
tests, but they can hardly have had the least 
expectation that the tests would lead to the 
use of petroleum unless on a few specially im- 
portant trains. 

There is still some doubt as to what is the 
real comparative heating power of coal and 
petroleum as both are practically burned. 
We see it assumed in a technical paper that 
1 lb. of oil = 2 lbs. of coal, but while this per- 
haps ought to be the case, in practical tests 
on at least one Russian railway they stood 
more nearly as 27 to 34. 


rr 


Wefind the following remarks on wire fences 
in an English engineering journal. For more 
variegated and picturesque misinformation it 
would be hard to match it: 


“A reaction has set in against the use of the barbed 
wire fence in America, which has grown to be one of 
the great industries of the country. The reason of the 
reaction is the discovery by the farmers that in substi- 
tuting the wire for the old-fashioned fences and 
hedges they have driven away the myriads of little 
birds which used to eat up the worms aud similar pests 
20 destructive to the farmer's crops. These birds used 
the shelter and cover of the hedges which formerly 
separated the tilled flelds. Even if the fence was of 
wood, a thick growth of sedge or long grass grew up at 
its base which made a retreat for the birds. But with 
the clean, mathematical division made by the barbed 
wire the flelds became as smooth as a tennis lawn and 
the unsheltered birds are forced to migrate. In their 
absence the worms thrive and become legion. It is said 
that the cabbage worm hus destroyed the crop of a 
whole season on Long Island. The barbed wire be- 
came popular with many farmers because it allowed 
them to sow and reap larger crops, the eutire surface 
of the land becoming accessible, whereas with wooden 
fences or hedges there was always a margin that cculd 
not be ploughed or worked. This marginal strip in the 
case of a large farm made quite a fraction of additional 
land brought under cultivation. But the advantages 
are seen to be outweighed in many respects by the dis- 
advantages. Not to speak of the injury to cattle, which 
was oue of the first objections against the new article, 
the farmers pow find, after a few years’ banishment of 
the birds, that flies and worms do persistent damage 
and are practically insuppressible.” 


The same journal in the same column refers 
to the absurd bill for investigating the bowels 
of the earth which we quoted some time since, 
which was introduced by a member, like thou- 
sands of others, and never heard of afterwards 
by stating that ‘the American Congress has 
recently voted £20,000 for the purpose of boring 
a deep holein the earth,” etc. 


nn 


A New Water-Waste Detector. 





The Paris-Kuemmel hydrophone is a new instru- 
ment for detecting leakage in a water distribution 
lately invented by Messrs. PARis & KUEMMEL of 
the Altona (Germany) water works. The instru- 
ment is mounted on a tripod witha central rod of 
wood free from knots supporting the diaphraghm or 
microphonic portion of the apparatus. Both ends 
of this rod bear metal caps, the lower one fitted to 
the service cock, the upper one recviving the micro- 
phone-box; and to this latter box are attached the 
telephone terminals; other wires lead toa dry-cell 
suspended from the tripod. The circuit is only com- 
pleted by pressing a push-button connecting with 
the microphone. When allis ready, the inspector 


holds the telephone to his ear and closes the circuit 
for amoment; every drop dripping from a leaking 
tap is then heard sounding like blows and is not inter- 
fered with bythe clatter of passing footsteps, etc, 
the stand may be dispensed with but the whole in- 
strument, stand and all, weighs 8 lbs., and the cell 
2lbs. The apparatus has been adopted by the water- 
works of Altona, Bonn, Hanover, Dresden and Halle, 
in Germany, and at Goeteborg in Sweden and Riga 
in Russia. 
SS 
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Water. 


WE have mailed a free copy of Statistical Tables 
of American Water Works of 1887 to every water- 
works company, public or private, listed in the 
Tables: to make sure of their having been received, 
we notify all those sent to by postal card of our ac- 
tion in the matter and in a number of cases we 
have duplicated the sending on account of the first 
book having been lost in the mails. If there is a 
single water-works office in the United States or 
Canada where at least one copy of our Statistical 
Tables cannot be found, we will be obliged for the 
information. We have also distributed 500 copies 
among the newspapers of the country and have 
had nearly as many notices. In a number of cases 
we have supplied a city council with one or more 
copies by request, and it may be assumed that the 
edition has been very thoroughly distributed *‘ where 
it will do the most good.’’ 


Water Supply Notes.— New York.—Saugerties. The 
water company has made a proposition to sell the 
works to the village.——Oswego. The 20 years contract 
between the city and the Oswego Water- Works Co. will 
expire shortly and the company is asking fora new 
contract on different terms. The contract is favored 
by the mayor, but the general opinion is that the terms 
are too high.—Alabama. Birmingham. The Elyton 
Land Co. is sinking an artesian well.——Ohio, Cleve- 
land. The consumption has increased very considera- 
bly, and on some days the 40,000,000 galls. capacity of 
the tunnel has been nearly consumed. It is urged that 
the new tunnel and crib should be commenced at once. 
—-Painesvilie. The water supply has nearly given 
out, the springs have become nearly dry owing to the 
drought. 


Kent, 0.—The water company has about completed 
its works, but they have not been accepted, the Council 
claiming that the contract has not been complied with. 
The main across the Cuyahoga river gave way recently ; 
the pipe was in a pine box filled with sawdust, and 
there was an unsupported length of about 60 ft. The 
water supply is obtained from Plum creek, a tributary 
of the Cuyahoga, but an injunction has been obtained 
to prevent the water being drawn from the creek as it 
would injure the water power required by manu- 
facturers. As Plum creek water is said to be very im- 
pure the citizens are pleased to find that the company 
must obtain a supply from wells or a neighboring lake. 


Water-Works Improvements and Extensions,— 
New Jersey. Orange. The Hyatt Pure Water Co, has 
offered to sell the council 4 filters, 10 ft. diameter an:t 
13 ft. high, with a daily capacity of 1,000,000 gails., for 
$3,000 each, which, with the necessary connections 
pipes, ete., would cost the city $15,000. The pressure 
will be reduced from 2% to 5 pounds per sq. in. by the 
filters.——Florida. Sanford. A new storage reservoir 
has been built, new pumping machinery put in, and 
new and larger mains laid.—— Ohio. Columbus, It is 
proposed to put in an‘additional pumping engine, with 
a daily capacity of about 15,000,000 galis.—— Minnesota. 
St. Cloud. Phelps & Sykes, of Minneapolis, who have 
purchased the city’s works, will commence work at 
once on the extensions.——Colorado. Idaho Springs. 
A new reservoir is to be built, and an additional sapply 
obtained.——Texas. Tyler. The water company will 
spend $40,000 in improvements.-— California. San Fran- 
ciseo, The Spring Valley Water-Works Co. will bring 
water from the temporary dam in Calaveras creek, near 
Niles. The water will be conducted to Crystal Springs, 
San Mateo county, by a large main laid in the bay at an 
average depth of 50 ft. A pumping station will be 
erected at Crystal Springs. 


New Water-Works.— Maine. Sanford. The Sanford 
Electric Lighting Co. has voted to increase its capital 
stock to $6,000and amend its charter to permit it to 
build water-works and gas-works. The water will be 
supplied from a spring,and there will be 4,000 f{t.of pipe, 
of which 3.300 ft. will be 6-inch diam.— Skowhegan, 


A contract has been made between the Skowheg+n.- 


Water Co., and B. C. Mupar, of the National Water- 
Works Co., Boston. There will be a pumping station, 
storage reservoir, stand-pipe 75 ft. high and 265 ft. diam., 
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10 miles of distribution pipe and 75 hydrants.— New 
York. Tarrytown. A special town meeting will be 
held Aug.15to decide whether the village shall be bonded 
for $100,000 for increasing the water supply. There is a 
strong feeling in favor of water, but it is not settled 
whether the village shall do the work or let a contract 
to a company.— New Jersey. Englewood. The Im- 
provement Society has induced the Hackensack Water 
Co, to lay its new main to Hoboken by way of Engle- 
wood, and to give a supply.—— Virginia. Manchester. 
Address the mayor, Joun E. Tayior, for information 
as to the projected water-works.-—-Lexington. Water- 
works are contemplated.— South Carolina. Senecae 
The question of water-works is being agitated.—— Mis- 
sissippi. Greenville. Surveys are being made for the 
new water system, and the water comrany has pur- 
chased a site for the works.— Missouri. Clinton. The 
Natural Gas & Development Co. has struck a flow of 
350,000 galis. per day. in its artesian well; the depth is 
800 ft.——Michigan. Lapere. Water-works are contem- 
plated.—allinois. Paxton. Water-works are proposed 
——Hillsboro. The city has voted by alarge majority in 
favor of a system of water-works. to cost $25,000.—— 
Kewanee. Water-works are proposed.—Clinton. A 
good supply of water has been obtained at a depth of 
61 ft., and the construction of the water-works will be 
commenced shortly.—Princeton. Water-works are 
neeJed, and there is a strong feeling in favor of a sys- 
tem. —Minnesota. Austin. The domestic supply will 
be drawn from artesian wells, and the Cedar river will 
furnish the fire supply.—Pipestone. The artesian 
well has struck an abundant supply of good water.— 
lowa, Allison. Water-works are to be built.—— Vis- 
consin, Bayfield. A system of water-works has been 
contracted for.— Nebraska. Pawnee. The city wil] 
have a system of water-works at a cost of $20,000.— 
Texas. Beaumont. The bids for the new works will be 
opened Aug. 15.—Meridian. The artesian well has 
struck water at a depth of 508 ft.——Mexia. A company 
has been organize! to build water-works.— Canada. 
Hull, Ont. The new works are nearly completed. 

Shreveport, La.—The new water-works and sew- 
erage systems were tested July 28 with satisfactory re- 
sults and were both accepted by the City Council. The 
contractors for the works were SAMUEL R. BuLLOcK & 
Co. of New York. The works were built by a private 
company, both systems being operated under one fran- 
chise granted by the city. Tue plans were prepared by 
E. F. Fourier. of New York, as Chief Engineer. The 
water is pumped from Cross bayou,tabove the city, into 
settling basins by 2 vertical acting pumps and from the 
basins to stand-pipe by 2 horizontal, compound, con- 
densing engines. The daily capacity of each pumping 
plant is 3,000,000 galls. There are two basins, with a 
capacity of 1, 600,000 galls. each. The stand-pipe is 110 ft. 
high and 20 ft. diameter. The average pressure in the 
city is 75 pounds. There are 9 miles of 6-in. to 16-in. 
pipe, 106 hydrants and 43 valves. The pumps were 
supplied by the Blake Steam Pump Co., New York; 
boilers by Abendroth & Root, New York; stand-pipe by 
Tippet &Wood, Phillipsburg, N.J., and pipe by Dennis 
Long & Co., Louisville, Ky. 

The sewerage is the Waring system, for house sew- 
agealone. There are 7 miles of mains, with 18 Field’s 
patent flush tanks, discharging 150 galls. at each flush- 
ing. The sewage is carried to Red river, half a mile 
below the city. The company receives $8.80 per annum 
for the use of hydrants and sewers. 

Sewerage System W anted.—Proposals for estimates 
with specifications for the best system of sewerage for 
Greenbush, N. Y., are invited from sanitary engineers. 
Proposals will be received till August 18. Address 
THomas McGrrcor, Secretary, Sewer Commissioners, 
371 Broadway, Greenbush, N. Y. 


IN the compilation of Statistical Tables of Amer- 
ican Water Works, special efforts were made to 
have them as accurate as possible. Errors have oc- 
curred in a few instances which have been brought 
to our attention, and we especially solicit early in- 
formation of any errors that any person may dis- 
cover, so that they may be corrected. The range of 
information in future editions will be greatly ex- 
tended, and we now invite suggestions upon the 
features most desirable, from water-works officials, 
engineers, contractors, and parties dealing in ma- 
chinery and other supplies for water-works. ALL 
CORRESPONDENCE, ALSO ALL REPORTS, MUST BE AD- 
DRESSED TO ENGINEERING NEWS, TRIBUNE BUILDING, 
NEw YORK, as future issues will be compiled in this 
office and under our personal supervision. 

Jeffersonvil e, Ind.—The franchise for a system of 
water-works has been granted by the city to Samuel R. 
Bullock & Co., of New York, and work will be com- 
menced at once. E. F. Futusr, of New York, is Chief 
Engineer, The supply will be taken from the Ohio 
river, pumped toa stand-pipe, and distributed by 10 
miles of mains. The city will take 100 hydrants at an 
annual rental of $6,260. 








Proposals Open. 


Belle Isle Bridge.—The work will be readvertised, 
the Detroit Bridge & Iron Works having declined the 
contract. Toe Bette Istze Barpce CommitTtTse, De- 
troit, Mich. 


Water Works.—For Sumter. Driven or artesian 
well, 4 miles of mains, 50 hydrants. C. M. Hurst, 
Treasurer’s Office, Sumter, 8. C. 

Sewer.—About 1 mile, Waring system, in sewer dis- 
trict No, 12. Frep. J. H. Rickon, City Engineer, Little 
Rock, Ark. 

Street Improvement.—Summit avenue. Excavation, 
235,000 cu. yds.; embankment, 100,500 cu. yds.; earth 
filling, 39,760 cu. yds.; timber, 40,000 ft.; stone gutter, 
1,935 sq. yds.; slope wall, 100 cu. yds. THE BoaRD or 
Pustic Works, St. Paul, Minn. 

Water Works.—Plans and specifications on file. 
A. M. Barnett, Mayor, Lewistown. lll. August 16. 

Pipe Laying.—Laying about 12 miles of cast-iron 
water pipe in Braintree, Mass, W.C. Boycs. Engineer. 
492 Main Street, Worcester, Mass. August 17. 

River Wall.—For protecting the west branch of the 
Genesee river at Rochester. JAMES SHANAHAN, Super- 
intendent of Public Works, Albany, N. Y. August 17. 

Bridge.—Abutments, piers, approaches and iron 
superstructure: across the Platte river. Plans and 
specifications at the office of the City Engineer. W. M. 
Buss. City Treasurer, Denver, Col. August 17. 

Repairing Water Ways.—Repairing the water ways 
of the Congress street bridge draw. Plans and specifi- 
eations on file. WriutamM Jackson, City Engineer. 
Boston, Mass, August 18. 

Street Work and Sewers.— Henry Fuap, Presi- 
dent, Board of Public Improvements, St, Louis Mo. 
August 18 and 22. 

Sewerage System.—Specifications and estimates for 
a system at Greenbush. THomas McGrrcor, Secretary, 
Sewer Commissioners, 371 Broadway; Greenbush, N. Y. 

Sewer.—Section 3 of the eastern intercepting sewer. 
Plans and specifications on file. JoHN C. HasKELL, 
City Engineer, Lynn, Mass. August 22, 

Street-Work.—Regulating, and granite block paving. 
THE COMMISSIONER OF Pusiic Works, 31 Chambers 
street. New York City. August 22. 

Canal Work.—Enlarging locks Nos. 8 and 48, Black 
River canal. JamMgs SHANAHAN, Superintendent of 
Public Works, Albany, N. Y. August 23. 

Bridges.—Two iron bridges across Nation river; one 
120 ft. span, 16 ft. roadway with sidewalk; the other 
130 ft. span with 15 ft. roadway. THE CLERK OF THE 
MunicrpaL Corporation, Township of Winchester, 
York county, Ontario, Canada. August 28 

Bridge.—Wooden wagon bridge across the South 
Piatte river at Brule station, Keith, county, Neb. Pile 
bridge (not a truss), bents 20 ft. apart; white oak or 
burr oak piles driven 14 ft. into the sand; oak braces, 
3X10 ins.; pine caps, 12 ft. X 10ins. < 12 ins.; pine 
stringers, 3 X 12ins., 2-in. plant floor; bridge 10 ft, 
wide with two turnouts. Bidders should send plans 
and specifications. M. M. Nexves, County Clerk, Oga- 
lalla, Keith county, Neb. August 29. 

Sewer.—Wa ter P. Rice, City Engineer, Cleveland, 
O. September 1. 


Levee Work.—In Arkansas, Capt. WM. T. RossELL 
U. 8S. Engineer Office, Asheville, N.C. September 1. 

Levees.—Kempe, 600,000 cu. yds,; Deer Park, 60,000 
eu. yds. Capt. D. C. Kineman, U. 8. Engineer Office, 
New Orleans, La. September 1. 

Bonds.--Village bonds, $6,320, at 6%. H. M. Farns- 
worRTH, Village Clerk, Brooklyn Village, O. Septem- 
ber 6. 

Sewer.—Plans and specifications on file. H. M. 
FaRnswortH, Village Clerk, Brooklyn Viilage,O. Sep- 
tember 6. 

Water Works.—Time extended. F. D. WrILuraMs, 
City Clerk, Crete, Neb. September 6. 

Levee Work.—Pians and specifications at the office 
of the Board of State Engineers, at New Orleans, and 
the office of the Levee Board at Tallulah. J. T. Mc- 
CLELLAN, President, Board of Commissioners for the 
5th Louisiana Levee District, Delta, Madison Parish, 
La. September 12. 

Sewer Work.—Repairing, extending and completing 
Beaver creek sewer. Plans and specifications on file. 
Tuomas J. Lananan, Clerk of Board of Contract and 
Apportionment, Albany, N. Y. September 19. 

Steel Guns.—Time extended. Hon. Wiittam C. 
Wuitney, Secretary of the Navy, Navy Department, 
Washington, D.C. September 20. 


Contracting. 


Pipe and Castings.—-The Commissioner of Public 
Works, New York City, awarded a contract on Aug. 9 
to the Mellert Foundry & Machine Co., Reading, Pa., at 
the following prices: pipe, $32.60 per ton; braach pipes 
and specials, $55 per ton ; total, $14,160, 


Building.—The contract for a two story brick build- 
ing in the pipe yard, foot of 24th street, has been 
awarded by the Commissioner of Public Works, New 
York City, to Samuel Smyth at 37,189. 


Masonry.—The Docks Commissioners, New York 
City. have again rejected all proposals received for 
work on the approach to Pier A, North river. The 
Engineer's estimate was $6,000, and the lowest bid was 
$9,000. 


Water Tower.—The following proposals for the 
construction of a water tower at Mt. Bellevue were 
opened Aug. 9 by the Water Board, Boston, Mass.: R. 
R. Meyers, Boston, $14,000; Donahue Bros., Boston, 
$14,250 (informal). The contract was not awarded. | 
is probable that the Board will advertise again. as the 
cost of a stone structure, as called for by the specifica- 
tions, will be much more than thry wish to expend. 
The specifications will be altered so as to call for » 
cheaper material. 


Boilers.—The following proposals for 3 boilers of 200 
H. P. each, including foundations and all appurtenan- 
ces were§opened Aug. 9 by Loute§Lesace, Superintep- 
dent of Water- Works, Montreal,Canada: George Brush. 
Eagle Foundry, Montreal, $9,65¢ ; John McDougall, (al- 
edonia Works, Montreal, $11,4"0. 


Bridge Contracts.— Valley Falls, R. I.—The contract 
for the John street bridge has been awarded to Mr 
Craddick. Mr. Cusurne is the engineer. ; 

Miller’s Falls, Mass.—The Vermont Construction Co. 
St. Albans, Vt., has the contract for an iron bridge,650 ft. 
long,with 4 spans,for the New London Northern R. R. 
—The company has also the contract for an iron 


’ bridge 1,300 ft. long, on the extension of the Canada At. 


lantie Ry. 

Cohoes, N. Y.—The following proposals have been re- 
eeived by the Water Board for building three cana} 
bridges to carry the pipe: Hilton Bridge Co., Albany, 
N. Y., $1,736: Penn Bridge Co., Beaver Falls, Pa., $1,700: 
Canton Bridge C>., Canton. O., $1.650, The contract was 
awarded to the Canton Bridge Co. 

Lancaster, Pa.—The contract for the Hammer creek 
bridge has been awarded by the County Commissioners 
to John J. Bowman, at $1.674 for a wooden structure, 
(For list of bids see page 103.) 

Sedalia, Mo.—The contract for three bridges in Pettis 
county has been awarded to the Kingman Bridge Co., 
Cincinnati, O., for $7,725. 

Bowling Green, Ky.—The following proposais have 
been received by the Commissioners of Warren county. 
for the construction of two iron or combination high- 
way bridges, one (A) at the movth of Gasper river: 
120 ft. span and 16 ft. roadway: one (B) on Clear Fort 
ereek 50 ft.span and 12 f[t.roadway: St. Louis Bridge Co.: 
St. Louis, Mo., (A) iron superstructure, $2,700; complete’ 
$5,963; (B) iron superstructure, $900: complete, $1,863. 
Mt. Vernon Bridge Co., Mt. Vernon, O., (A) iron, com- 
plete, $5,999 : (B) complete, $1,825. Massillon-Bridge Co., 
Massillon, O., (A) complete, $2,740; (B) complete 
$1,687.50. Morse Br dge Co., (A) complete, $5 940; (B) 
complete $1,740. Fleenor & Johnson, Bowling Green. 
Ky., (A) complete, $7,000 (B) $2,400. King Iron Bridge « 
Manufacturing Co., Cleveland, O., (A) superstructure, 
$2,666; (B) superstructure, $850. The contract for ma- 
sonry (rock range) was awarded August 5,to Charles 
Ryan, Russellville, Ky., at $7.50 per cu. yd., laid in ce- 
ment; and for the superstructure, to the King Iron 
Bridge & Manufacturing Co. M. H. Crump was the En- 
gineer. ; 

St. Paul, Minn.—At a recent meeting of the Council 
the matter of the contract for the Mohawk avenue 
bridge was again discussed. Many of the aldermen 
were in favor of awarding the contract to the Morse 
Bridge Co., the lowest bidder, but a vote resulted in 7 to 
5 in favor of C. L. Strobel, to whom it was therefore 
awarded. The Taxpayers’ Association will bring suit 
for an injunction to prevent the signing of the contract. 
There is some talk of readvertising the work, (For list 
of bids and award of contract, see p.p. 5 and 67.) 


Railroad Contracts.—Jllinois Central. R. R. The 
eontract for the line from the Chicago, Madison & 
Norttern R. R., near Fi eeport, Ill., to Dodgeville, about 
60 miles, has been awarded to Ryan & McDonald, in- 
eluding grading, trestling, bridging and tracklaying. 
The track will be laid from Rockford te Dodgeville by 
the end of the year. The line will cross the Pecatonica 
river several times.—The contract for grading and 
stone culverts on the Jine from Cherokee, Ia.. to Sioux 
Falle, Dak., about 96 miles, has been awarded to C. P. 
Treat. The grading will be about 1,750,000 cu. yds., and 
the price is 14.4 cts. per cu. yd. The contract for 
bridging has been awarded to J. V. Needham, of Dubu- 
que, Ia. 

Norfolk & Western R. R.—A contract for 2% miles of 
the Olinch Valley extension has been awarded to 
Geo. T. Mills, of Roanoke, Va. 

Oxford & Ularksville R. R—The new York & Southern 
Construction Co. of Richmond, Va.,has the contrac; 
for grading the road. 

Maysville & Big Sandy R. R.—Mason, Munday & Co, 
are the contractors, and are at work between Augusta, 
Ky., and Dover. 

Galveston, Sabine & St. is R. R.—Grigsby Bros., of 
Carthage, Tex., are gyiifg the line from Carthage to 
Beck ville. 
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Drainage Carals.—At New Orleans, La., a bid has 
been received for digging and cleaning the draining 
cavals at prices ranging from $180 to $719 per acre of 
908 ft., according to locality; and for cleaning ditches in 
the Seventh Distri +t, $21.84 per acre. 


Prison.—The following contracts for the superstruc- 
ture of the Western Penitentiary of Pennsylvania, Al- 
legheny, Pa., have been awarded by the Board of In- 
spectors: brick and stone work, John Schreimer, $119,- 
950: cast-iron work, Pennsylvania Construction Co., 
$4,618. 


Asphalt Paving Co.—At Oakland, Cal., a company 
has been incorporated by Oakland and San Francisco 
parties, headed by J. McDonovueH and Geo. D. Metcatr, 
for the purpose of maaufacturing compressed asphalt 
blocks. The blocks will be 12 by 4by5ins. It is esii- 
mated that the blocks can be be manufactured and laid 
cheaper in California than in the eastern States. 


Piers.—The Northern Central R. R. Co. has awarded 
contracts for new piers and warehouses at Canton,Md., 
aggregating about $200,000. The contract for building 
the piers has been awarded to Andrew Brown and J.F. 
Adams; for the warehouses and shedding, to Jones & 
Benner, and for dredging, to the American Dredging 
Co., Philadelphia. The piers are to be completed next 
spring. 

Court House.—The competition for the new court 
house at Savannah, Ga., bas resulted in the prize of 
$250 being divided between McDonald Bros., Louisville, 
Ky.; H. G. Preston, Boston, Mass., and I. W. Yost, Col- 
umbus, O., for the best three designs submitted, and 
these firms are invited to enter into a second compe- 
tition under specific instructions as to size of offices. 


Water-Works.—Contracts have been let as follows 
for the water-works at Valparaiso, Neb.: Nationai Tube 
Works, kalamein pipe and specials, $3,460; Nebraska 
Planing Milt Co., Lincoln, Neb., tank, $673; B. 8. Clark, 
Ashland, Neb.. laying pipe and furnishing hydrants, 
gates and valves, $1,350. A. A. RicHarpson, Lincoln: 
Neb., is the Engineer. 


Sluice Gates an Stopcocks.—The following pro- 
posals were received by the Water Board,Boston, Mass., 
on Aug. 3rd: Coffin Valve Co., Boston, $10,717; Whittier 
Machine Co., Boston, $14,017. The contract was awarded 
to the Coffin Valve Co. The contract calls for the fol- 
lowing; iron sluice gates, two 4 X 4ft., six 3 X 3 ft., two 
30 X 30ins., cne 18 X 18ins.; one floor gate; stopcocks. 
seven 40-in., Six 24-in., six 20-in.; also two 24-in. check 
valves. 


Belle Isle Bridge.— The Detroit Bridge & Iron 
Works Co., which was awarded the contract for this 
bridge at Detroit, for $280,000, has written the Board of 
Public Works stating that the data on which the esti- 
mates were based, proved so far unreliable as to render 
it impracticable to construct the bridge at the price of 
the proposal. The contract is therefore declined and 
the deposit of $2,500 forfeited. The work will be re- 
advertised. 


Water Works Franchise.—The only bid for the 
water-works franchise of the Lamar Water & Gas Co., 
Lamar, Mo., was from Francis Tiernan & Co., of Fort 
Scott, Kan., who agree to take all the stock, assume all 
the debts and take over the company’s well at cost, 
amounting in all to about $3,500; on the condition that 
the city will take 60 plugs at $60 each per annum. Ths bid 
is being considered by the company and the city, but it 
will probably not be accepted until other parities sre 
heard from. 


Willow Brush and Poles.—The following proposals 
have been received by Capt. Smira S. Leacu, U. 8 
Engineer Office, Memphis, Tenn.: G. Holmes and J. T, 
Stoekley, Corona, Tenn., brush, $1.21 per cord; poles, 
$1.75 per cord. C. W. Hunter & Co., Memphis, Tenn., 
$1.20, $1.70, 


Laying Water Pipe.—The contract for pipe laying, 
ete, has been awarded by the Water Committee, 
Harrisburg, Pa., to John H. Kraemer at the following 
prices: laying 6-in. pipes, 20 cts. per ft.; setting 6-in. 
valves, 90 cts. each; setting fire hydrants, 90 cts. each ; 
brickwork, $7.50 per cu. yd. 


Wire Strands.—The following proposals for 18,000 ft. 
of %-in. and 10,000 ft. of %-in. wire strands were opened 
August 5 by Capt. Smrra S. Laacu, U. 8. Engineer 
Office, Meniphie, Tenn.: Broderick & Bascom Rope 
Co., 8t. Louis, $817; W. W. Hite & Co., Louisville, Ky., 
$817; Chas. H. Karr & Co., Memphis, $864.20; J. H. 
Coffin & Co., Memphis, $898; Morrison Wire Rope Oo., 
Williamsport, Pa., $1,000. 


Cross Ties.—For the Colorado Midland R. R., 515,000 
ties were contracted for by Buchanan & Kirk. of Col- 
orado Springs, and the firm is now completing its last 
order of 65,000. A Leadville company has furnished 
300,000 ties, and a Hill Top company about 150,000. The 
Drive first paid for eutting ties was 12 cts. each, but as 
the timber has become more scarce. the pri2e has risen 
to 15 ets.; while the expense of getting them down from 
the camps raises the price to 35 cts. on some parts of 
the line. Pine ties are used on the more level portions 
of the line and oak ties on the heavy grades; between 


Colorado Springs and Hill Top, about 80 per cent. of the 
ties are of oak. These oak ties cost about $1.05 each, de- 
livered. 


Depot.—The contract for the depot of the Vicksburg. 
Shreveport & Pacific R. R., at Shreveport, La., has been 
awarded to H. J. Andrews. 


Bridge Railing.—The Bridge Commissioners, North- 
ampton, Mass., have awarded the contract to the 
Wrought-Iron Bridge Co., Canton, O., at $4,115. 


Bridge Abutments.—At Poughkeepsie, N. Y., the 
following proposals have been received for building 
the abutments of the Mansion Street Bridge: P. Ring- 
wood, $257 per cu. ft.; Jos. Dobbs, $1.48 per sq. yd.: C 
Daly, $860; M. Marphy, $375. 


Canal Lockr.—The following proposals have been 
received by Jas. SHANAHAN, Superintendent of Public 
Works, Albany, N. Y., for lengthening Locks 4 and 7 on 
the Oswego canal, and 34, 35 and 72 on the Erie canal: 
MeLean & Rockwell, Syracuse; Oswego canal, $17 488. 
$22 930.50; Erie canal, $24,864.50, $22,857, $26,683.25. Soale 
& Raynor, Syracuse; Oswego canal, $18,476.50, $28,018: 
Erie canal, $26,634, $23,339, $27,743. Wm. Patrick, Phoerix; 
Oswego canal, $14,977.50, $27,325.50. Hughes Bros., Syra- 
vuse ; Oswego canal, $18,433, no bid. Thomas H. Stryker, 
Rome: Erie canal, $28,878 50, $25.677, no bid. James E. 
Flood, Sandy Hill; Erie canal, $27,367, $74,502.25, no bid. 
Leavey & Buckely, Albany; Erie canal, lock Nu. %, 
$24,563.50. McDermott & Reed, Little Falls; Erie canal, 
lock No, 35, $30,121. The contracts were awarded as 
follows: Wm. Patrick, guard lock No, 4, Oswego canal ; 
Leavey & Buckely, lock No. 34, Erie canal: McLean & 
Rockwell, lock No. 7, Oswego canal, locks Nos. 35 and 72, 
Erie canal. 


New War Ships.—Proposals were opened at the 
Navy Department, Washington, D. C., August 8, for the 
construction of the Newark, cruiser, 4,000 tons; cruisers 
Nos. 4 and 5, 4,000 tons each, and gunboats Nos. 
3 and 4, 1,700 tons each. The bids, all of which were well 
within the limits prescribed by Congress, were of three 
classes: First, for the hull and machinery upon the 
plans of the department: second, hull and machinery 
upon the contractors’ own plans: third, the hull after 
the plans of the department, and machinery after 
builders’ own plans approved by the department. 
There was but one bid upon the Newark, which was 
by William Cramp & Sons, of Philadelphia, under Class 
1, the price being $1,248,-00. The Union Iron Works, of 
San Francisco, bid under Class 1 for either cruiser 
No. 4 or No. 5, at $1,420,000. William Cramp & Sons bid 
upon Cruisers Nos. 4and 5 under Class 1, at $1,410,000 
each; under Class 2, at $1,325,000 each; under Class 2, 
with special modifications, at $1,350,000 each, and under 
Class 3, at $1,405,000. William Cramp & Sons bid for the 
two gunboats, at $495,000, and N. F. Palmer & Co., of 
New York, bid for the same, at $490,000. 

The contractors guarantee that cruisers Nos. 4 and 5 
shall exhibit a maximum speed of 19 knots per hour, 
and for every quarter knot above this speed the con- 
tractor is to obtain a bonas of $50,000. and for every 
quarter knot under 19 knots, $50,000 is to be deducted 
from his contract price. The test isa 4-hour run with 
the vessel loaded to her mean load draught. 


Street Work.—Harrisburg, Pa.—Contracts have been 
awarded to the Barber Asphalt Paving Co. at the fol- 
lowing prices: paving, $2.75 per sq. yd.; granite curb, 
$1.50 per lin. ft.; bluestone curb, 90 cts. per lin ft. 


Jersey City, N. J.—The following were the lowest bids 
for street improvement receive-i by the Board of Public 
Works: Halliday street, Samuel Overton, $5,051; Cam- 
bridge xvenue, Wm. Ormsby, 96.033; Virginia avenue, 
Samuel Overton, $796.50; Chestnut avenue, F. C. Meehan, 
$17,194.80, 


Louisville, Ky.—Contracts have been let at the fol- 
lowing prices: excavation, 20, 25 and 30 cts. per cu. yd. ; 
paving, $11, $11.25 and $16.50 per square of 100 sq. ft.; 
castings, 7 cts. per pound; cement, $1.25 per barrel; 
curbing, 58 cts. per lin. ft.: footway crossings, $2.75 per 
lin. ft.; paving, 58 and 60 cts. per sq. yd.; metal gutters, 
$1 and $1.05 per. ft, 


New York City.—The contract for taking up and re- 
laying the pavement in 38th, isth. 85th, 92nd, 118th and 
56th streets has been awarded to James Quinn at the 
following prices: pavement, 41 cts. per sq. yd.; bridge 
stone, 65 cts. per sq. ft.; total, $6,990.36. 


Sewers.— West Springfield, Mass. The following pro- 
posals for the construction of 1,200 ft. of brick, and 
5,300 ft. of cement pipe sewers, were received recently 
by the Selectmen: Patrick Beston, Springfield, $14,575 ; 
McCabe & Healey, New York, $13,274; Straw & Whit- 
tlesey, Providence, R. I., $13,198; J. RB. Driscoll, Spring- 
fleld, $11,400; Sackett Bros., Springfield, $10,850. The 
contract was awarded to Sackett Bros. 

Brookim, N. Y.—The following proposals for a sewer 
in 43rd street were opened Aug. 5 by the Commis- 
sioner of City Works: James F. Gillen, 30 in. brick 
sewer, $6 per f[t.: manholes, $40 each. John Bray, $5.60, 
$a, 


Clyde, N. Y.—The following proposals for a pipe 
sewer have been received by Jas. SHANAHAN, Superin- 
tendent of Public Works, Albany, N. Y.: Matthew 
Dillon, Syracuse, N. Y., $1,655.80; James Robinson 
Rochester, N. Y¥., $1,296.30. 

Jersey City, N. J.—The following were the lowest bids 
received by the Board of Public Works: in Johnson 
avenue, Thomas Cogan, 83,066; in Tonnelle avenue, 
Pat. O'Neil, $4,397.50; in Sherman avenue, Pat. O'Neill 
$3.045 : in St. Paul's avenue, Pat. O'Neill, $1,300, 

Harrisburg, Pa—The Highway Committee has 
awarded the contract for an 18-in. brick sewer about two 
blocks in length, to James Nolan, for $1,067, including 
all material and construction. 

Minneapolis, Minn.—The following contracts have been 
awarded: P. Doherty, $1,787, $4,397, $9,300; J. W. Doherty, 
$2,246. A number of other sewers are to be built, in- 
cluding large ones in 8th avenue, costing $25 per ft.; 
5th street, $20,and ath street, from $5.75 to $9.50 per ft. 

Des Moines, Ia.—The following proposais have been 
received by Cas. BENNETT, City Engineer: Jaines & 

Main, 1,900 ft. of 18, 15 and 12-in. pipe in 17th street, $2.09 
per lin. ft.; 1,700 18-in pipe in 18th street, $2.25 ; 660 ft. of 
12-in. pipe in Linden and 3ith streets, $1.70. A. W 

Smith, $1.88%¢, $1.79. $1.74; Burnside & Kehoe, $2.07 

$1.84, $1.39; T. O’Brien, $1.99, $2.03, 1.23; M. V. Kennedy, 
$2, $2.07, $1.53: G. W. Willoughby, $2.15, $2.11, $1.40. 

Dayton, Ky.—The contract for 271 ft. of sewer in 
Fairfield avenue has been awarded to Fred Gerrein at 
the following prices: excavation, 25 cts. per cu. yd.: 
stone masonry, $6 per perch; paving, 90 sts. per sq. yd. 

New York (City.—The following contracts were 
awarded Aug. 9, by the Commissionér of Public Works: 
On 82nd street; P. McInerny, sewer, $3 per lin.ft., rock 
excavation, $4 per eu. yd.; timber.$10 per 1,000 ft. B. M.: 
total, $7,225.——s7th street ; John McQuade, $3.75, $3, $25, 
$2,875.——ssth street; Chas. A. Fuller, $4.50, $4, $30, $6,- 
557.50,——Madison avenue and 100th street; John Me- 
Kim & Son, brick sewer, $6.38 per ft.: pipe sewer, $3.69; 
rock excavation, $4; timber, $30; total, $23,884.10, 
Fourth avenue; John Slattery, sewer, $5.60; rock exca- 
vation, $4.50; timber, $30; total, $13,065.——10th avenue; 
Charles A. Fuller, $5.25, $4, $30, $4,915.——145th street, 
Charles A. Fuller, $4.25, $4, $30, $1,920.—153rd street and 
sth avenue; John McQuade, $10 and $8.50, $3, $25, $9,207. 
——St. Nicholas avenue; John McQuade, $3, $3.75, $25. 
$7,351.—-Madison avenue; Patrick Reilly, sewer, $2.60; 
timber, $10; total, $102.—~10th avenue and 142nd street; 
John Siattery, sewer, $7.60 per lin. ft.; rock excavation, 
$3 per cu. yd.; timber, $30 per 1,000 ft. B. M.:; receiving 
basins, $225 each; 12-in, pipe culvert, $3 per ft.; total, 
34,290.—Ann street, Edward Murphy, sewer, $7.35: 
timber, $45; total. $2,334.90, 


Bridges and Canals, Etc. 


The St. Mary’s, Satilla & Turtle River Canal Co. 
has been incorporated at St. Mary’s, Ga. 


Sault Ste. Marie Canal.—The route of the new 
Canadian canal, toward the construction of which the 
Dominion Government has appropriated $1,000,000, is 
now being surveyed. 


Cleveland Harbor.—The opening of the old river 
bed into the harbor of refuge at Cleveland, O., has again 
been taken up,and the City Engineer has recently 
made a report in favor of the work. His estimate is 
based on an opening of 150 ft. at the crossing of the 
Lake Shore & Michigan Southern R. R., and on the as- 
sumption that the railroad company wili construct the 
necessary pivot span and abutments, and that ail 
docks, with the exeeption of 100 ft. of city frontage, wil! 
be done by the owners of adjacent lands, 


Approximate estimate of expense to eit 
Dredging 106,000 cu, yds, at iscts... — 


DOCH, 100 Ms Neds snc csiereciedejeses sence ag 
For contingencies, 10 per cent..........000.200.0. 2,158 
$22,738 


Approximate estimate of expense to General Govern- 
ment: 


Dred. 2% .000 cu. yds. at 18 cts... ... - $13,500 
hs ce ercerunent or private individuais) 
For OS ia ggg “S10 


In his opinion there will never be any current in the 
old river bed except when caused by rapid fluctuations 
in the lake level and the closure of the present outlet 
by ice gorges, 


Bridge Notes.— Connecticut,—Bridgeport. Plans have 
been prepared by H. G. Scorreip, for a new draw for 
the lower bridge; they provide for a bridge £20 ft. 
long, with 4 spans of 88 ft. and 168 ft. draw: there will 
be 3 spans east and 1 west of the draw. There will be 
4 masonry piers. Plans were also received from bridge 
companies. The estimated cost is $75,000. and the 
Board f Publie Works has voted an appropriation of 
$80,000 for the bridge, according to the plans of the City 
Engineer.—Manchester. Work is in progress on the 
new double track bridge over the Hockanum river.— 
Pennsylvania, Allegheny. The Pittsburg, Fort Wayne 
& Chicago R. R. Co. hasbeen ordered to build a viaduct 
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across the tracks on West Market street.—— Georgia. 
An iron bridge is to be built by Whitfield and Murray 
counties. Address N, H. Ramaay, Clerk of the County 
Board, Spring Place, Ga.—Indiana. The Pennsyl- 
vania Company will build an iron bridge across the 
White river, on the Indianapolis & Vincennes R. R., to 
replace the one which recently showed signs of weak- 
ness.—— Minnesota, St. Paul. Plans are being prepared 
for the Lake street bridge, which will be an iron struc- 
ture 1230 ft. long, with 4 spans. The masonry will be 
com pleted this Fall. The estimated cost is from $20,000 
to $30,000 for the masonry, and $120,000 for the super- 
structure,—aAustin. The County Commissioners have 
decided to build three iron bridges at an aggregate cost 
of $7,800.—Minneapolis. Work is delayed on the 
new bridges in consequence of the bridge works 
being overcrowded with work, and unable to sup- 
ply the material._—Jowa. Dubuque. The Chicago, 
Burlington & Northern R. R. Co. will build a bridge 
across the Mississippi. —— Aansas. Leavenworth, A 
bridge is being built across Three Mile creek.— 
Colorado, Denver. An ordinance has been passed 
authorizing the construction of the Nineteenth street 
bridge, the cost will be about $35,000.— Oregon. Port- 
land. W. 8S. CHapman, Superintendent of Streets 
is preparing plans for a bridge 260 ft. long across the 
second gulch on South Ficst street.—— Work has been 
commenced on the Willamette river bridge for the 
Oregon Ry. & Nav. Co. Go. A. LepeRLz, Omaha, Neb., 
is the Engineer in Charge. The substructure will be 
ec mpleied by November; and the bridge will carry the 
railroad and a roadway.—California.— The Southern 
Pacifiic R. R. Co. is having careful surveys made for 
the proposed bridge across the Carquinez straits.— 
Canada. The Canada Atlantic Ry. Co. will buiid a 
bridge across the St. Lawrence at Coteau Landings, to 
replace the ferry transfer. The plans are being pre- 
pared by WALTER SHANLY, C. E., and the masonry will 
be put in this Fall. The total cost is estimated at $1,- 
200,000, of which the Dominion Government will pay 
about $180,000. The bridge will be about X% of a mile 
long. 


RAILROADS. 


East of Chicago. 


Existing Roads.—South Pennsylvania. According to 
latest advices, it seems the Pennsylvania managers in- 
tend to do all in their power to defeat the recent move- 
ment to complete this line. Bills have been filed in 
the United States Courts to restrain the parties who 
sold the South Pennsylvania. from selling, reorganiz- 
ing, or otherwise using the property to interfere with 
complainants’ rights. Also to prohibit the transfer of 
the Beech Creek road against the interests of the 
Northern Central. The Pennsylvania considers itself 
the owner of these properties, and believes that the 
Courts will so decide. 

Philadelphia & Reading. — The extension of the 
Philadelphia, Newtown & New York railroad, which 
has been under survey for some time, will prob- 
ably not go through. It was begun when there was a 
likelihood of the Reading needing a line in place of 
the Bound Brook ; but at present its construction would 
hardly prove profitable. 

Cincinnati, Jackson & Mackinaw.—The Ohiv division 
is now completed from Cecil to Carlisle, O., 130 miles, 
Connection is made at the latter point with tne Cincin- 
nati, Hamilton & Dayton, giving a direc: route from 
Cineinnati north. 


New Projects and Surveys.—Baltimore & Drum 
Point. The county commissioners of Anne Arundel 
county have subscribed $200,000 to the stock of this com- 
pany, and the line will probably be constructed. 

Kinderhook, Valatie & Stuyvesant.—This company has 
been incorporated in New York, to build from Kinder- 
hook dake to Stuyvesant landing, on the Hudson river 
10 miles. Cxas. D. Harnes is interested. 

Montreal & Lake Maskinonge.—Work began on the 
11th inst. on the road from St. Gabriel de Brandon to 
Lake Maskinonge. 

Black Diamond.—The latest line which this “system” 
has projected, runs from Pittsburgh to Nuseville,O. It 
is stated that the line will be surveyed this fall and 
built at the beginning of next season. 


Southern. 


Existing Roads.—Zouisville & Nashville. An exten- 
sion of the Indiana, Alabama & Texas line is projected 
to Cadiz, Ky. 

Georgia, Southern & Florida.—Contractors are push- 
ing the grading through Houston and Dooley counties, 
Georgia. 

Florida Southern.—The Micanopy extension is to be 
surveyed at once to Wekiwa Springs on the Silver 
Springs, Ocala & Gulf. 

Georgia, Carolina & Northern.—Grading is making 
good progress on the North Carolina division, and 
nearly 20 miles are completed. The final location be- 
tween Athens and Atlanta is nearly finished, and engi- 


neers will begin work soon on the line between Athens 
and Elberton. 


New Projects and Surveys.— Lookout Mountain, 
Lulu Lake & Gadsden, A billis pending in the Georgia 
Legislature to charter this company to build a railroad 
from a connection with the Lookout Mountain road at 
the Tennessee State, line to Gadsden, Aia., a distance of 
80 miles. W. P. McCiatcuey, of Chattanooga, Tenn., is 
interested. 

Camak & Wadesboro.—This company has been char- 
tered in Georgia to build from Camak to Wadesboro, 
8. C., connecting at that point with the projected line to 
Winnsboro, 8.C. G. H. McMaster is interested. 

Paducah & Tennessee.—This new Kentucky company 
has perfected its organization, and proposes to build 
from Paducah, Ky., to Paris, Tenn., via Benton and 
Murray. Tos. H. Puryear, Paducah, is President; 
Ep. P. Nosxz is Secretary and Treasurer. 

Du Pont, Macon & Florida.—This company has been 
organized to build a line frem Conyers, Ga., to some 
point on the line of the East Tennessee, Virginia & 
Georgia. 

Hiwassee.—This proposed line from Chattanooga, 
Tenn. to Murphy, N. C.. is reported under survey by 
R. A. Bowre, Chief Engineer. 

Cincinnati, Huntsville &€ Birmingham,.—This proposed 
line from Somerset, Ky., to Birmingham, Ala., is 
backed by the Cincinnati Southern, The survey of the 
line from the Tennessee river, north, is nearly com- 
pleted. 


The Northwest. 


Exist ng Roads.—Tilinois Central. Ryan & McDonaLp 
will begin grading on the Freeport, Dodgeville & 
Northern line at once.—Besides the extensions in 
northwestern Iowa, mentioned last week, a line from 
Lemars to Yankton, Dak., will probabiy be put under 
eonstruction very soon. It is stated that work will 
begin at once on the construction of a bridge across the 
Missouri at Onawa, which seems to confirm the proba- 
bilbty of a considerable Nebraska mileage,as mentioned 
in our editorial columns. 

St. Paul, Minneapolis & Manitoba,.—It is reported that 
the grading is nearly completed on the Great Falis ex- 
tension; 235 miles of track were laid in July.— It is 
stated that the Willmar & Sioux Falls line.on which 
greding has just begun, is in this company’s interest. 
If so, it wil! be the most southern cf tne Manitoba's 
lines.—The final survey isin progress on the Du!uth, 
Pierre & Black Hills line-——The Duluth, Fergus Falls 
& Southern will be finished to Fergus Falls this year, 
and the balance of the line to Duluth next season. 

Chicago, Burlington & Qvuincy.—It is reported that 
real estate for terminals has been purchased by par- 
ties interested in the Chicago, Burlington & Northern, 
near Superior, Wis. This interests Duluth peop'e, who 
are anxious that all the railroads in the northwest shall 
eater Duluth. But the main question in hard is 
whether the Burlington system really intends an ex- 
tension to Lake Superior. It will be remembered that 
considerable work was done on the surveys in the early 
Spring, and while the 900 miles of new construction 
already in hand in Nebraska, Wyoming and Colorado 
will probably absorb all the company’s spare energy 
this year, it is likely that the line to Duluth will be one 
of the earliest of next season’s projects. 


New Projects and Surveys.—Lake Superior & Pa- 
cific.—This road is to run in an air line from Duluth to 
Crookston, Minn.; 30 miles are now located and con- 
tracts will be let on the 15th inst. J. R. Myers, of 
Duluth, is President, and W, B. 8trvey, Chief Engineer. 

Northwest Central.—It is reported at Winnipeg that 
arading is to be pushed at once on this road and on the 
Wood Mountain line, and that 125 miles will be finished 
before winter. 

Maniloba Central.—The Provincial Government is 
asked to grant a subsidy of $200,000 for building this 
line from Winnipeg to Portage La Prairie to connect 
with the Manitoba & Northwestern. 


The Southwest. 


Existing Roads.— Atchison, Topeka & Santa Fé.—The 
Strong City extension is to be pushed to Salina and 
Minneapolis at once.——The city of Fort Scott and the 
county of Bourbon have voted $100,000 aubsidy to the 
Chicago, Kaneas & Western road.—The Santa Fé laid 
over 131 miles of track in the month of July. Of this 
9675 miles was in Kansas and Indian Territory, 15 miles 
in Colorado, and 20% miles in other states, The follow- 
ing are the figures showing the condition of track- 
laying on the various extensions July 21: Augusta, 
20.5 miles; Great Bend, 1309; Hytchinson, 94.4; Little 
River, 30.3; Independence, 55.8; Chanute, 44.5; Mulvane, 
94.9; Colony, 24.6; Osage City,20.4; Ellinor, 9.7; Douglass, 
18.7: Arkansas City. 154.1; Larned, 24.5; Benedict, 23.7; 
Howard, 8.2; Girard, 11.1; Kiowa, 136; Burlington, 10.9; 
Strong City,80.3 ; Leavenworth (Northern and Southern), 
45.6; Denver and Santa Fé, 44.9; Chicago, Santa Fé & 
California, 16; Chicago, Santa Fé & California of Iowa, 
18.1. Total, 1,108.1, 


Chicago, Milwaukee & St. Paul.—This company has 
secured a trackage right over the St. Joseph & St. 
Louis road from Lawson, Mo, to St. Joseph, about 
52 miles. Trains will begin rcnning by Oct. 1, 

Missouri Pacific.—The surveyors are working on the 
line from Fort Smith to Gurdon.-— It is reported that 
a short extension will be built from Arkansas City, 
Ark., to a point opposite Greenville, Miss., where con- 
nection will be made by ferry transfer with the Georgia 
Pacific. 

Chicago, St. Paul & Kansas City.—The grading is 
nearly completed to St. Joseph, Mo., and tracklaying 
machines will be put to work at once. Contracts will 
be let soon for the extensive terminals at St. Joseph. 

Kansas City & Southern.—This tine, whose dispute 
with the Paola branch of the Missouri Pacific was 
recently decided by the courts, is pushing its surveys 
on its share of the right of way, and proposes to let 
contracts for the completion of the line very soon. 


Wabash Chester & Western.—It is rumored that this 
company is surveying and securing right of way for a 
iine from Clearyville, Mo., opposite Chester, Il)., to a 
point in Ste. Genevieve county. 

Missouri, Kansas & Southwestern.—Grading has been 
inaugurated on this line near Emporia, Kan. This is 
done prior to letting contracts, to secure the local aid 
which has been voted. 

Chicago, Rock Island & Pacific.—Tracklayers are now 
working on the line in southern Kansas between Wel- 
lington and Caldwell.—It is stated that the line from 
Hastings, Neb., will be completed to a junction with the 
Topeka, Manhattan and Clay Center 'ine by Sept. 1. 

East Louisiana.—This company has been incor. 
porated by Porrevent & Favre, of New Orleans, La.. to 
operate the line from New Orleans to Abita Springs 
and build extensions to Covington and to points on 
Lake Pontchartrain. 


New Prcjects and Surveys.— Kansas City, Watkins 
& Gulf.—This company has been incorporated at Lake 
Charles, La., to build from a point on the Louisiana 
Western railroad in the parish of Calcasieu. north to 
the State line and south through the parish of Cameron. 

St. Paul, Alexandria, Jennings, Lake Arthur & Gulf.— 
The New Orleans Times Democrat is authority for the 
statement that a line bearing this title is to be built 
from Alexandria, La., south to Jennings and Lake 
Arthur, about 150 miles. People who are in the habit of 
getting their railway information from the daily press 
will doubtless receive much instruction from the con- 
eluding paragraph of the article, which we quote. 
“This line will have its origin at Duluth, from which 
place there is a completed road down to Little Rock. 
There is a company with two and a half millions of 
capital about to build a direct line from Little Rock to 
Alexandria via Motroe. This, with the Gulf division 
will make a direct line from the far West to the Gulf of 
Mexico.” 

Little Rock & Hot Springs.—ARCHIBALD FarRuie, who 
has been examining this line for the English syndicate 
which proposes to construct it, has made a favorable 
report, and it is stated that the project will be carried 
through. 

New Orleans, Natchez & Fort Scott.—The contract with 
the city of Hot Springs, Ark.,has finally been closed. 

Kansas City, Rich Hill & Southern.—Incorporated in 
Missouri to build a line from Kansas City to Rich Hill, 
80 miles. 

Chicago, St. Paul & Kansas.—This is a modest Kansas 
corporation which has filed a charter for a main line 
350 miles in length with three branches whose com- 
bined length is 450 miles. Ep. RB. Koss, Salina, Kan., is 
interested. 

Denver, Russell Springs & Southwestern.—It is stated 
that this company will let contracts this fall; also that 
it is backed by the Chicago, Burlington & Quincy. 
Both statements oppress us with a sense of doubt. 


Rocky Mountain and Pacific. 


_ Existing Roads.—Southern Pucific.—On the Capay 
Valley line, grading is completed from Madison to 
Capay. Contractors will soon begin work on the 
Shingle Springs & Placerville road, It is thought the 
California & Oregon line will be completed by October, 
and the forces now there will be transferred to the ex- 
tension south from Templeton, on which nothing is at 
present being done. At Riverside, in the southern 
pat of the State, surveyors are locating a line from 
Pomona to cennect with a branch from Colton to Stone 
Mountain. It is still affirmed that the projected line to 
San Diego has not been abandoned. 

Northern Pacific.—¥From various sources we hear 
yague rumors of a“ deal” in connection with this 
road, by which the parties holding the stock of the 
Oregon & Transcontinental, the Oregon Railway & Nav- 
igation Company, and the Union Pacific are to have a 
larger voice in the manageméat of affairs than has been 
the case in the past. In brief the UnionPacific and the 
Northern are to work in harmony, and the extensions 
into new territory of the various companies will not be 


allowed to conflict. » ,* 


